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15 V S. J. HUNTEk. 
Wlth Phitcr, I to VII. 

The Homopteran family, Coccida*, in many respects anomalous 
and in others similar, is unique in the diversitics of the sexes and the 
modes of distribution. Sex and genus neccssarily présent diiier- 
ences. The variations existing within a single species, and grada- 
tions between species, however, hâve proven of peculiar interest. 
It is with thèse spécifie différences in view that the studies upon 
this group liave been prosecuted. It is believcd that from a large 
séries of discriminations interesting déductions might be made. 

The manner of préparation and' method of sÇudy of tliis group 
hâve occupied some time. I will endeavor to give briefly an out- 
line of my observations and experiments upon the technique of the 
gênera mentioned in this paper. The first work was done with the 
usual bleaching reagent, a strong solution of potassium hydrate, 
washed in water, transferred to fifty per cent alcohol, then to ninety- 
five per cent alcohol and from hère to a clearing mixture composed 
of two parts by measure of carbolic acid crystals and three parts of 
rectified oil of turpentine, taken from this to slide and moiinted in 
xylol-balsam. The difhculties found in this process were: dan- 
gers of boiiing too much or of not boiling enongh, spécimens had 
to be removed while the liquiil was warm else a thposit would col- 
lect upon them and render them uscless, material was generally 
more or less macerated and frequently the plates wcre not retained 
throughout the process. 
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Another means used was to soften the spécimens in warm water 
then transfer to fifty par cent alcohol, then to ninety-five per cent 
alcohol, from hère through the clearing mixture into balsam. This 
I found better, in that it insured the rétention of the plates présent 
but it had the objection of not rendering old and heavily chitinized 
scales transparent. 

For a new bleaching agent, chloral hydrate, saturated solution, 
boiling spécimens in this under cover for a few moments and also 
by leaving in the fiuid under cover foï twelve to twenty-four hours. 
The latter method — leaving in for' à dày or less— gave the best re- 
sults, rendered the spécimens transparent and kept them reason- 
ably firm. It did not appear to affect the plates and spines; did 
not leave any undesirable substances upon the spécimens. From 
the chloral hydrate they were taken into the water and then through 
the process previously described. 

In experimenting with the action of xylol upon the plates it was 
found that it rendered them very brîttle and left them undesirably 
transparent, so that in some spécimens mounted in xylol-balsam I 
noticed a tendency to render the plates of the same refractive index 
as the balsam. Glycérine as a mounting médium was tried, and 
it was found that spécimens could be more readily taken from a 
chloral solution into glycérine than by any other method used. 
The objection to the glycérine is, of course, that permanent mounts 
require to be incased in cément. Glycérine jelly, I think. will 
largely overcome this difficulty, and I expect to test it in my sub- 
séquent work. 

Having the mounts ready for study I found daylight not always 
the most satisfactory light for revealing the points desired, so that 
the light of the Welsbach burner passed through a liter balloon 
flask, filled with a solution of copper sulphate, rendered the de- 
sired clearness by the addition of ammonia (NH3), the test being 
a white light thrown upon the reflector. This illuminating apparatus 
is spoken of in Botanisches Praciicumy Strasburger, 1897, and Micro- 
scope and Microscopical Accesson'cSy Zeiss, No. 30, 1895. Mr. Mc- 
Clung, of the department of Zoology, in his work tried the ad- 
dition of a drop or two of saturated alcoholic solution of saffron to 
the fluid in the flask. This I consider advantageons; enough be- 
ing added to give the light a tinge of pink, wbich gives good con- 
trasts with the yellow subject. I had endeavored to find a stain 
that would hold in firmly chitinized spécimens, but met with little 
success. This pink light, showing the necessary contrast, as it 
does, served the same purpose at a great saving of tinie and labor. 
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The microscope used is the C. Zeiss, Jena, stand la, with complète 
equipment. The objectives used on triple nose pîece are low 
power B, high power F, and oil immersion 1-12 inch, N. A. 1.22. 
Though I h'ave tried an Abbe caméra lucida, I prefer to make the 
sketches free hand. 
Aspidiotus forbesi Johns. Plate I, Figs. i, 2. 3, 4, 5; Plate II. Figs. 6, 7. 

The scales of maie and female in this group, brought together 
from widely separated localities, conform to the description. 

Lots A, B, C, F and £ show distinct tendency to congregate in 
groups and then others mass upon thèse. Lot G, though on old 
cherry trees, were few in number and only to be found upon one 
or two spots in three adjacent cherry trees. Lot F was raost 
abundant upon the old bark of the trunk of the apple tree. Bark 
of apple tree frequently pitted. Lots D and E appeared to be dis- 
tributed more nearly over the bark. Of this group the following 
numbers of mounts of each hâve been studied: eight, of A; ten, of 
B; nine, of C; four, of G; ten, of D; seven, of E; four, of F; 
making in ail fifty-two individuals, thèse agrée with ''Plates in- 
conspicuous or absent, spines prominent,** but differ uniformly 
in number of spines. 

There is in each lot, spine on médian lobe agreeing with des- 
cription, /^uf another spine appears extending over the margin from the 
dorsal side, one beside the ''second*' and one beside the "third" 
spine, making a pair of spines, one on the ventral and one on the 
dorsal side, instead of one spine at "second" and "third." This 
was so in ail cases and in this respect they agrée with ancyclus. 
The chitine at the incisions appears to be uniformly heavier than 
shown in the original sketch. Lot D présents the greatest variations, 
as shown by sketches. Another form, which is very suggestive of 
another species, appears on same branch among this lot D. More 
material will be required before this point can be satisfactorily de- 
termined. The second lobe is notched, agreeing with Professor 
Cockerell's observation, but the larger chitinous process between 
rirst and second lobe is less twisted than shown by the same author. 
(Tech. Ser. No. 6, Div. Ent., pp. 6 and 8.) The scalc is found 
upon trunk and branches. More abundant upon heavier limbs. I 
bave found it upon the twigs and in and around the terminal buds 
of twigs.* 

*.^ince tbe abovo was writteu I bave found this scale upon cherry and apple in An- 
derson rounty and upon cherry and apple in Franlcliu coanty. In Franklin county a 

f)lot of five acres of apple stock bein^r cultlvated for scions, was so ReneraUy infestiid 
>y this Hcale that it was deemed advisable to uproot the whole plant. A large cberry 
tree near by was also condoiiined. The scions eut this fall from the apple plot will be 
subjected to ^as treatment before being used. 

Forhe^i was flrst reported from Kansas by i^rof. E A. Popenoe In KanêOg Farmer. 
local ity Dot Rlveu, référence to which is made in my Bull. Dept. Knt. Cntv. Kai)> , 
^ycalt Insecte Injurlinm to Onhdrdë, p 24, Jan., 1898. 
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Lot A, on cherry, Lawrence, common, taken January 28, i8g8. 

Lot B, on cherry, Seward county, taken February 18, 1898. 

Lot C, on cherry, Cloud county, taken March 12, 1898. (No 
sketch.) 

Lot G, on cherry, 2jj miles northwest of Lawrence, taken Octo- 
ber 18, 1898. 

Lot D, crab apple, Lawrence, taken April 4, 1898, 
♦ Lots E and F, apple, Lawrence, taken April 5 and 20, 1898. 

AspidiOtus ancyclus Putnam. Plate II. Figs. 8, 9 

Common on maple. In this species, as in the most of the 
Aspidiotus I hâve observed, there is a marked tendency to segre- 
gâte. Clusters of scales sonietimes two and three deep are to be 
found while comparatively few scales are situated alone. While 
this is doubtless true to a greater or less extent in ail, it seems to 
be more noticeable in this species. And fiirther that the scales 
meet upon the cephalic margins. Number of spécimens of 3bstiid- 
ied, 12. The contour of anal plate of 3a and 3b agrée. Second 
lobe depressed. Différences and locations of spines and plates are 
shown in the accompanying drawings. 

The circumgenitals in 3b exceed the limits given for the species. 
Caudo-laterals 7 to 10, cephalo-laterals 13 to 19, auterior o to 4. 
3bdiffers from 3a further in the chitinization of the incisions, 3a 
agrées with original figure in having the chitine nearly evenly dis- 
tributed over the incision, almost crescent shaped, 3b shows the 
chitine along the sidos of the incisions and incisions clear at bot- 
tom. 3b shows more dorsal glands, and this was characteristic of 
this group. 

Common on maple in and around Lawrence. 

Aspidiotus UV8B Comst. Plate MI. Fig. 10. 

On grape vines. No marked variations apparent. lola, Kansas, 
February 12. 1898. 

In June Mr. P. J. Parrott sent the writer spécimens on grape 
from Manhattan. 

Aspidiotus UVœ Comst. var ÏMate III. Fig. 11. 

Scale of female convcx, circular, reddish white, red largely due 
to cork cells présent, scale resembles uvte somewhat; uvœ arranges 
itsrlf in rows; this insoct bas no spécial mode of arrangement. 
Exnvia* sli^htly laterad of crnter, covered with white sécrétion: 

wlu'n tl)is is rt-inovt (1 orani^c i-olofLil oxuviîr appoar. Scale \]'z 
www. w\ dianutcT. 
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Scale of maie. Elongatc» hroacl and rountlly convex anteriorly 
and fiattened posteriorly. Tlie outline of niargin of scale is egg- 
shaped, broad end at anterior margin, exiivia* covered with whito 
sécrétion, nipple and ring fairly distinct. When rubbed rather 
large orange colored exiivis' appear. Exuviie situated between 
tlie highest point and anterior margin, sometimes on anterior mar- 
gin. Length i mm., width aboiit jj mm. 

Female. Body circular, lemon yellow witb man}' irregular deep 
orange spots, the greater number along the caudal margin of the 
penultimate segment. One pair of lobes notched on latéral mar- 
gin, some spécimens show lobes onc entire the other notched. 
Approach each other at distal extremity, well chitinized, especially 
so along mesal margin near base. Two pairs of incisions with 
chitinized processcs. 

Plates forked, two caudad of each incision. One spine on 
médian lobe, a pair laterad of each incision, and another pair about 
samc distance laterad of second pair, as exists between first and 
second pair of spines, the third pair of spines are not as near to 
each other as the spines of the other pairs are. Five groups of 
ventral glands, numbers shown on figure ii. Nine mounts of 
females studied and many scales. 

A further discussion upon this variety will be given subsequently. 
A comparison between a good séries of the Carya uvœ with a séries 
from vifis Sign. is desired. The exact status of this variety may 
then be better set forth. 

On Carya alba Nutt. Lawrence. 

Aspidiotus OSborni Newell and Ckll. Plate III, Kigs. 12, 13. 

Since original description is not at hand for comparison I will add 
the foUowing notes: 

Scales rather evenly distributed over the branches of the tree. 
' Scales slightly raised in center, depressed around margin. Color 
dirty gray, yellçwish on top caused by exuvise showing through, 
oval, 2 mm. by ijj mm. Exuviîe laterad, covered by w^hite sé- 
crétion, when rubbed orange colored exuvia* appear; ventral 
scale white, very délicate. 

Scale of maie. Elongate oval, sides almost parallel. About 
\y^ mm. in length. Darker than female. Exuvia- laterad, lemon 
yellow when whitish sécrétion is removed. The scale is slightly 
raised along its greater médian line, depress( d at margin. 

Female. Oval, lemon yellow. One pair lobes, médian, show- 
ing slight notch on distal margin aiuî faint notclH s inay appc^'ir on 
latéral margin. Chitine appears to extend c<-phala(l froni base ni 
lobes, mesal margins show chitinous processes. 
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Two pairs of incisions, each bearing chitinous processes on 
sides, processes nearly equal in size but rather wide apart. 

Plates inconspicuous, one or two caiidad of second incision, 
small. Spines prominent, one on latéral margin of médian lobe, 
two between first and second incisions upon what might be con- 
sidered a depressed lobe. One spine laterad of second incision 
and another spine half way between the fourth spine and a pair of 
spines on the latéral margin. Another spine appears on latéral 
margin near penultimate segment. (Not shown in figure.) 

Four groups ventral glands, caudo-laterals 4 to 5, cephalo 
laterals 4 to 6, 

From many scales and mounted spécimens. 

Nymph. Leg, antenna, and caudal margin shown by Fig. 13. 

On Quercus alba L., Douglas Co. 

AspidiotUB ulmi Johns. Plate III. Fig. 14. 

Found in two localities in the city of Lawrence upon catalpa, 
massed upon the branch of the tree. In an entirely différent lo- 
cality upon Uhnus fulva. It seemed in each case to be of long 
standing. Many old scales were found covered by the outer cork 
layer. 

The scale of female agrées quite well with original description, 
except that I would not call the scale * 'quite convex;'* slightly con- 
vex suits hère better. Maie scale agrées with description. 

Mature female differs from original description and figure in hav- 
ing two notches upon the mesal margin of the lobes. In some 
spécimens the proximal notch is faintly marked. The drawing 
made from the type shows hère a slight curve. 

The thickening of body wall as shown in original description is 
quite characteristic of spécimens examined. In an examination of 
twenty mounted spécimens no circumgenital glands were found. 

Aspidiotus feinaldi Ckll. subspecies albiventer subsp, nov. Plate IV. 

Fjgs 15, 16. 

Abundant on the trunk from the ground up. When the tree is 
wet the exposed ventral scales stand out almost like fine fiakes of 
snow. 

In the orange exuviae, and in the mode of congregating and shape of 
scale, tliis insect favors ancycîus, The color of the scale is lighter and 
tli«^ structure of the female precludes the possibility of its being 
iincyclus, The Putnam scale prefers the branches, this scale the 
trunk. I bave been unable to find a species described in the liter- 
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ature that agrées with this scale, so I hâve offered the following 
description: 

Scale of female, grayish white, strongly resembling bark of 
maple, in clusters, ventral scale well developed, the white sub- 
stance annulated, scale circular, somewhat convex with the cephalic 
margin extended, beyond the circumference, exuviae cephalad of 
center covered by white sécrétion, when this is removed large 
dark orange red exuviae appear. Scale 1 1^ to 2 mm. 

Scale of maie elongate oval, about J4 mm. in length, ventral 
scale well developed, but not arranged in rings, color of dorsal 
scale somewhat darker. Exuvise between center and cephalic 
margin, covered by white sécrétion, showing faint trace of dot and 
ring, when this removed orange red exuviae appear. Thèse exuviae 
are much smaller than exuviae of female scale. 

Adult female, obovate, dark orange in color. There are three 
pairs of lobes. The médian lobes are prominent, notched on lat- 
éral margin, line of mesal margin extends parallel with line of 
meson. Chitinous processes at inner base of lobes. 

Second lobe pointed, erect, outer margin ranges from smooth 
undulating line to a margin bearing three distinct notches. This 
variation is shown by séries of sketches (Fig. 16, a, b, c, d,). The 
third lobe is also erect, ranging from inconspicuous to long, slender, 
round lobe with notch (sketches Fig. 16, a, b, c, d,). 

There are two pairs of incisions, with chitinous processes; thèse 
chitinous processes remain constant. A large club-shaped process 
on médian side of first incision, a smaller one just opposite. The 
process in second incision approaches a crescent. 

Plates are présent, one or two inconspicuous caudad of first in- 
cision, always simple, one or two caudad second incision, gêner- 
ally forked. There is generally one simple plate between médian 
lobes. 

Spines, one on first lobe, usually two laterad of second lobe, the 
same may be said of the two situated laterad of third lobe. An- 
other pair of spines are always présent on the latéral margin 
between the third lobe and the penultimate segment. 

There are five groups of ventral glands; caudo-laterals range 
from 5 to 8, cephalo-laterals 10 to 12, anterior 2 to 6. From many 
scales and mounted spécimens. 

The trunk of the maple bearing thèse scales was densly popu- 
lated. Lawrence, Kans. 
Aspidiotus obscurua Comst. Plate VI. Fig. 25. 

On black oak Quercus tinctorial Bartram. Douglas Co., Kans. 
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AapidiotuB jufflans-regiœ Comst var. Plate IV, Fig 17 

Scale of maie, oval, elongate, i mm. in length, raised anteriorly, 
flattened posteriorly, darker than female, exuvia; situated near 
anterior margin, covered witli white sécrétion, ring and dot within 
distinctly seen upon exuvia. 

Scale of female, diameter less than 3 mm., not more than z^j 
mm. Ventral scale "mère film," ''adhères to bark." Color and 
position of exuvix* agrée fairly well. 

P'emale. Color pale yellow with "irregular orange colored 
spots." Oral setse and last segment dark yellow. Number of 
circumgenitals do not agrée with description, as shown by my 
drawing. 

Lobes three, three pair présent, pointed, plates **simple, incon- 
spicuous,'* "resemble spines," the largest found caudad of each 
incision. Some spécimens show simple plate between médian 
lobes. 

Incisions shown in figure. .Mesal bases of médian lobes slightly 
chitinized. Spines agrée, except that on médian lobe I find a spine 
not shown or mentioned by Comstock 

Spines. First spine on mesal lobe, a pair between first and 
second incision, a third pair laterad of third lobe. This pair is 
also abolit half way between the médian lobe and fourth pair 01 
spines. 

Plates inconspicuous, arranged as shown in drawing, one between 
médian lobes, one cephalad of fîrst incision, two cephalad of second 
incision, ail simple. 

Circumgenital glands, five groups, variable, extrêmes found are 
caiido-Jaterals 2 to 12, cephalo-laterals S to 13, anterior o to 5. 
Chitini/ed clubs présent along side glands as shown. From ten 
prepared spécimens of fomalcs and many scales of maie and female. 

On one young crab appie tree. Lawrence. 

A comparison between this species and the original description: 
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JU9l€U18-reffi89 var. 

KEMALE. 

Lobes two, and also a third 
pointed prominence, not to be 
called a lobe. 

Médian lobes vary in outline, 
some being more elongated than 
others. Well developed. 

Second lobe about one-half as 
large as médian lobe. 

Second lobe bas three notches 
on latéral margin, in ail cases. 

Two pairs of incisions, small 
but made conspicuous by chi 
tinization. 

A chain-like incision extends 
cephalad from first incision. 

Plates simple and inconspicu- 
ous, resembling spines in form. 
Larger ones are one caudad of 
each incision. 

Spines prominent. 

Short spine on médian lobe. 

Two spines laterad of second 
lobe, both on ventral side. 

Two spines laterad of third 
prominence, both on ventral 
side. 

Pair of spines one-third of 
distance from médian lobe to 
penultimate segment. Two 
spines on ventral surface near 
latéral margin of penultimate, 
and two on ante-penultimate 
segment. 

Anterior glands 3 to 5, anter- 
ior laterals 9 to 11, posterior 
laterals 9 to 10. 

MALE. 

Antennae, nine jointed includ- 
ing basai joint. Wing expanse 
about 2 mm. 



JuGrlans-reffiSB, as described by Pro- 
fesser Comstock, on p. 300, plate 
XIV. Agr. Rep. of 1880. 

FEMALE. 

Two lobes and a third pointed 
prominence. 

Well developed médian lobe, 
varying in outline. 

Second lobe less than one-half 
as large as médian lobe. 

Second lobe with one or two 
notches on latéral margin. 

Two pairs of incisions, small 
but made conspicuous by chiti- 
nization. 

No mention. 

Plates simple and inconspicu- 
ous, resembling spines in form. 
Larger ones are one caudad of 
each incision. 

Spines prominent. 

No mention. 

Description does not say how 
many; drawing shows one on 
dorsal and one on ventral side. 

Drawing shows a pair; one 
spine on dorsal and cne on ven- 
tral side. 

Fourth spines are nearer 
médian lobe than to the penulti- 
mate segment. 



Groups 4 or 5 in number. An- 
terior consisting of from i to 4, 
anterior laterals of from 7 to 16, 
posterior laterals of from 4 to 8. 

MALE. 

Not described. 



lO KANSAS UNIVERSITY QUARTERLY. 

AspidiOtUB perniciOBUS Comst. Plate IV, Fig. 18; Plate V, Figs. ig, 20. 
21, 22, 23. 

The variations in the anal plate of female are greater than in 
any of the spécimens of any species studied. In fact it was the 
exception to find one spécimen having the structure of the two 
sides identical. The relative size of the chitinous processes be- 
tween the first and second lobe remained the same, * 'close together 
and of nearly equal size," but thèse rarely ever appeared under the 
microscope at same local point — that is, the relative sizes of the 
two could be gained only by focusing up and down. Dorsal 
glands uniformly few in number, small plate jiist laterad of second 
incision always présent. 

A large number of individual mounts hâve been studied and 
sketches of niany made to illustrate their structures. 

The scales of this group are uniformly dark, in many cases black, 
the white sécrétion covering the exuviae of maie is scant, in some 
cases almost wanting, leaving the black sculptured ring and dot, 
resembling description of A, andromelas. Others, however, hâve 
the dot and ring fairly well marked. 

The anal plate of female bas prescnted many interesting fea- 
tures. Fig. I may be considered as an extrême. Very few indeed 
show the forks in plates so marked as they appear at a. This 
figure farther shows two plates caudad first incision, serrate, in 
this the spécimen is normal. The irregularly shaped plates prés- 
ent on left side at b, between spines four and five, and absent 
entirely on right has been frequently obscrved. This figure further 
shows the inconspicuous plates between the médian lobes. Their 
absence in some spécimens examined could be satisfactorily ex- 
plained by their being broken in course of préparation. 

Fig. II may be taken as an average, shows only one plate caudad 
of first incision and this plate forked. 

Laterad of spine four is another spine; this is unusual. Between 
spines four and five (not counting incidental spine) are two irreg- 
ular plates on right and three on left. 

Fig. III represents a left side of one spécimen and a right sideof 
another transposed and placed beneath for illustration of variations 
in structure of the two sides. 

Figs. IV and V represent other individuals studied. 

Newly born nymph. This agrées with description given by 
Howard and Marlatt in every respect save one. Their description 
reads: "The large central plates each terminate in a long hair." 
In the twenty nymphs examined the long hairs are not connected 
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with the plates, but arise frotn the ventral surface of the body 
cephalad of the plates and extend out under the plates caudad. 

On a pear tree brought from New Jersey. Location near Argen- 
tine, Kans.* 

Aspidiotus srreenii Ckll i IMate VI. Fig. 24. 

In the old scales found at baseof palm leaf the exuviae are nearly 
black, scale grayish black. 

The plates found between the médian lobes are in some cases 
forked. There is also a variation of two in the number of toothed 
plates. In some there are two more upon a side than in others. 
The greatest number of toothed plates found on a side was six, 
simple plates constant at four. Their relative position as well as 
the number and position of the spines is best shown by the figure. 

Fifteen mounted females studied, and many scales. Found 
massed at base of palm leaves and extending a short distance up 
the leaf. 

On the palm, Howea bclmoreana, in green house. Lawrence, 
Kansas. 

Aspidiotus hsderœ Vall. var. nerii Bouche.^ Plate VI. Figs. 26, 27: Plate 
VII. Figs. 2S. 2y. 

Scale of female and maie agrée with description. Position and 
condition of fîrst and second skin of female as described. 

Female, light yellow in color mottled with yellow. 

The anterior and posterior latéral glanas agrée with numbers 
given, but in two spécimens out of the twenty-five studied I find 
in the one case a pair of glands forming an anterior group. In an- 
other spécimen I find an anterior group of two with one lying be- 
tween this group and the right anterior latéral group. This I 
hâve shown in the sketch. This group of glands, not spoken of by 
Bouche or Comstock, is of interest. The plates and spines agrée 
satisfactorily with the description. The comparatively small num- 
ber bearing this anterior group may be the reason why this group, 
probably observed,t is not mentioned in the original descriptions. 

♦l'hls troo was bou^ht three yuars apo. when two years old, from Parry's Pomona 
Nursery. Parry, N. J. It was plart^d at nortliwest corner of a young orchard. It has 
beim rootod upaiid burned. Tlie writer vlsltod this orchard on Dec. 10, 1898, and savc 
the Krounds acarefiil cxaculriutton; two sraall colonies of about a dozen Indivlduals 
each wero found on two trees adjacent to place where infestedtree stood. Thèse 
h>ive been eut away, and tin* owner. a progressive hortlculturist, intonds sublecting 
ail the trces In that part of the orchard to a thoPough treatment with whale nil soap 
wash as an extra précaution. 

tl was unable to find refcrt«nce In llterature to médian ^roup in A»piùi(A\i» s. str. 
I wrote Prof- Cockerell cr)ncernlrij^ niy observation and asked for référence to sucb a 
Kroup. He tinds that IWrIesn exatnIninK .iNpûifofiM hedrrœ var litnonii in Italy found 
inie example with oae ^'land representin>î the médian group. Cockerell adds interest- 
Injrly; "Theappearanceof a médian Rland tlius is probably an atavistic feature. as 
tbesupposed ancestt>rs of napidiitl un h. str- (Diaspin-Wk^ types) probably had the flve 
jçroups. 

tAs may be Inferred from thi' host, thèse specles are not Indigenous. 
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Found massed on oleander leaves, much more abundant on 
under side than upper side. Atchison, Kans. 

AspidiOtUB œsculi Johns. sub. sp. SOlus sub. sp. nov. Plate VII. Fig. 30. 

Female scale circular, 2j4 to 3 mm. in diameter, flat, dark in 
central part, dirty gray aroUnd margin. Texture of scale iight; 
one side will adhère to the bark while the other side being loose 
will curl up over, scale translucent. Exuviae laterad of the center, 
sometimes on margin, covered with Iight sécrétion, easily rubbed 
off showing Iight orange exuviae. Ventral scale almost invisible to 
the naked eye. 

The plates of the female agrée in the main with ancyclus^ the 
contour of the anal plate resembles the same species, notably the 
depressed second lobes. The scale présents différences which 
preclude a considération of ancycîus, The scales are much scat- 
tered and are situated singly. Upon seven twigs averaging three 
inches in length, ail chosen from the tree because they bore scales, 
the following numbers of scales appear on each in the order ex- 
amined: four, two, three, five, one, one, two. On the twig bearing 
three, two of them were about one-fourth inch apart, the others 
were more remote from each other. 

The maie scale favors forbesi in color, but the description of 
juglans-regiœ in shape. 

Mature female. Light yellow, one pair of médian lobes, notched 
midway of latéral margin, lobes in some converging, in others the 
inner line of lobe is straight or slightly divergent. Two pairs of 
chitinous processes on each side, club-shaped. From the pair just 
laterad of the médian lobes there extend cephalad U-shaped 
openings in the body wall. 

Plates prominent. Caudad of first pair of club-shaped processes 
is a plate generally forked, between first and second pair processes 
there are from none to three plates, caudad of second pair pro- 
cesses are one or two plates. 

There is a spine near latéral margin of lobe, a pair of spines be 
tween the two pairs of processes, a pafr of spines just laterad of 
second pair of processes, another pair one-third distance from lobe 
to penultimate segment, a single spine a like distance from the 
penultimate segment. 

Five groups of circumgenital glands, caudo-laterals 6 to 9, 
cephalo-laterals 9 to 14, anterior o to 2. Club organs around 
glands, in some cases obscuring the anterior group. 

From ten satisfactory niounts and many scales. On Juglans 
nigra L. University campus. 
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Through the kindness of Professer Cockerell I hâve received 
some of the original material from which œscuii was described. I 
bave compared the two species as foUows: 



A. sub. sp. aolus compared with 

Scales of solus uniformly darker 
Color of exuviae of solus lighter 
Texture of scale very délicate. 

Scale flat. 

Margin of scale irregular and 
frequently indistinct. 

Broad médian lobe notched 
once on latéral margin; lobe 
bears spine. 

Laterad of lobe is an incision 
bordered by club-shaped thick- 
enings. 

Line 6f U-shaped openings 
extending cephalad in body wall 
from the incision. 

Caudad of incision one fôrked 
plate. 

Laterad of this incision from 
two to five plates. 

Laterad of médian lobe on 
last segment are three pairs of 
spines, each pair composed of 
one spine from each side of the 
body wall, then a single spine 
near penultimate segment, mak- 
ing in ail seven spines on latéral 
margin of the segment. 

Laterad of fîrst incision is a 
second incision but little smaller 
than the fîrst; the sides of this 
bear club-shaped chitinous pro- 
cesses. 

Dorsal glanda numerous. 



A. œscuii, taken from the original 
material. 

than scales of œscuii, 
than exuviae of œscuii. 
Texture firm. 

Scale slightly convex. 

Margin of scale distinct. 

Same. 



Laterad of lobe is an incision 
filled with chitine forming a 
crescent-shaped structure. 

Same. 



Same. 

Laterad of this incision never 
more than two plates. 

Only three spines on latéral 
margin of last segment and ail 
arising from ventral surface. 



The body wall at this point is 
entire and no additional chitine 
is apparent. 



Dorsal glands numerous. 
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Five groups circuragenital Four groups circumgenital 

glands. Caudo-laterals 6 to 9, glands. Caudo-laterals 8 to 11, 

cephalo-laterals 9 to 14, anterior cephalo-laterals 9 to 14, anterior 

o to 2. (Majority of spécimens group wanting. 
show I or 2 glands in anterior 
position.) 

The fifth group of glands, greater number of plates and spines, 
and additional well chitinized incision on niargin of anal plate, to- 
gether with peculiarities of the scale, are differentiations worthy of 
considération in forming a spécifie séparation. I prefer for the 
présent, however, to place soîus as a sub species, and hâve allied 
it to œscuîi on account of similarity in contour of margin of anal 
plate of female. Later 1 hope to be able, with A. juglandis^ A, 
juglans-regiœ^ var. pruni, var. albus, var. kafkœ ^nà A, œsculi before 
me, to establish the exact position of soîus. 

MytUaspis pomorum Bouche. 

The scales longer than measurements given in description, being 
2)4 to 3 mm. Structure of female conforms with typical forms. 
Found upon the outer branches of two apple trees in oné locality. 
Lawrence, Kans. 

Diaspis snowii, nov. sp. Plate VII, Figs 31, 32, 33. 

Scale of female. Fiat, oval, 2 by 3 mm., exuviae laterad of center 
on the shorter axis. Scale soraetimes more nearly circular and 
more regular in outline, then exuviae appear to be located nearer 
margin. Margins ràgged. Central portion of scale dark gray, 
pallid on border, scale very flat approaching margin so that the 
connection between scale and bark is not readily discerned. A 
very délicate ventral scale. 

Scale of maie. White in fresh spécimens, orange white in older 
spécimens, i mm. long, narrow, rounded longitudinally, but slightly 
carinated. Exuviae orange yellow, terminal. Some spécimens 
not quite so long and broader. The mature maie has not yet been 
observed. 

Female. Oval, lemon yellow. Anal plate extended but little 
beyond the gênerai shape, orange, well chitinized. Anal orifice 
situated at base of aperture between médian lobes. 

Circumgenitals, five groups, caudo-laterals 5 to 9, cephalo-later- 
als 8 to 15, médian o to 2. 

One pair lobes, notched on outer margin, two incisions on each 
side showing chitinous processes. 
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There is a spine on or near the latéral margin of the lobe, one 
between the fîrst and second incisions, one laterad the second in- 
cision; the fourth spine is as far from the third as the third is from 
the médian lobe. There is a small spine at a distance from the 
penultimate segment equal to distance between the second and 
third spines. On ventral margin of penultimate, and on each of 
the two segnTents cephalad, there are a pair of small spines. The 
rest of the body bears a spine on the ventral margin at somewhat 
irregular intervais. 

Plates prominent, not quite as long as the spine, two caudad 
first incision, one or both forlçed, one forked plate caudad second 
incision and two plates, generally simple, between the incisions, 
Several rudimentary plates laterad second incision. 

From eleven satisfactory mounts and many scales of both sexes, 

On Salix nigra Marshall. Douglas Co. 

This species belongs to the subgenus Epidiaspis Ckll. MS., the 
type of which is D. piricola Del Guercio. The number of glands 
in the médian group of snowii are less than in piricola^ The glands 
of ail groups are much less in number than in D, pyri Colvée. A 
distinction of moment is the extrême posterior position of anal 
orifice as in Diaspidiotus. This orifice is well cephalad upon the 
last segment in piricola^ being located between the caudo-lateral 
groups of glands. The médian lobes of this species show distinct 
notch about midway upon latéral margin, piricola is entire.* 

It is highiy fitting that this interesting représentative of a 
European group, the first Coccid to be described from this labora- 
tory, be dedicated to Chancelier F. H. Snow, whose persistent and 
untiring labors in the field of Natural Fîistory are largely responsi- 
ble for the présent status of biology in the University of Kansas. 

My sincère gratitude is due Professor Théo. D. A. Cockerell for 
material encouragement and valuable suggestions kindly offered in 
the pursuit of thèse studies. I wish to express my appréciation of 
the assistance of Mr. P. A. Glenn, a student of this department 
last year, in the acquisition of the material hère studied, and to 
acknowledge the earnest and careful work of Miss. Ella «Weeks in 
her part of the delineations accompanying this article. 

Tîîe genus Lecanium is now under considération and it is expected 
that a discussion of the Kansas forms will appear in a later number 
of the Kansas University Quarterlv. 

Author^s Edition^ publishcd Decembcr ij, i$pS- 

•For comparison between D. piricola and X>. pyri. spo Bull. Dlv, Pnt. Teç. Sçr., No. «, 
p. i, Cockerell. 



The Characters of Bison occidentalis, the 
Fossil Bison of Kansas and Alaska.* 



BY F. A. LUCAS. 



With Plates VIII, IX. 

In studying the fossil bison of North America it has become 
évident that the spécimen from Kansas described as Bison anti- 
çuus by Mr. Alban Stewart, is of a Itotally distinct species and 
identical with a spécimen from Fort Yukon, Alaska, collected by 
Sir John Richardson, and now in the U. S. National Muséum. 
The name Bison occidentalis was proposed for this species in a 
paper read before the Biological Society of Washington, and noted 
in Science for Nov. ii, 1898, on page 678. As there described the 
characters of the species, as indîcated by the horn cores, are as fol- 
lows: Horn cores of moderate size, although much larger than in 
the existing species; circumferen^e at base equal to, or slightly 
greater than length along upper curve ; sub-cylindrical in section 
and regularly curved upward and backward; type No. 4047, U. S. 
National Muséum. The diagnosis of the species was based on the 
horn cores, because in almost every fossil bison thèse are the only 
parts available, and it was important to hâve the diagnosis of ail 
species founded on the same set of characters. The cranium from 
Fort Yukon was taken as the type because it was the one actually 
handled, although the spécimen from Kansas is of course by far the 
more complète example. 

As Bison occidentalis has been confused with Bison antiquus a 
comparison of the two is necessary. Bison antiquus was founded by 
Dr. Leidy on an imperfect horn core from Big Bone Lick, Ken- 
tucky, now in the Academy of Natural Sciences, Philadelphia, and 
the name has since been applied to almost every spécimen of fossil 
bison that has come to light. An examination of the type of Bison 

•In thl» QUARTBRLY of July. 1WI7, pp. 127-135, Mr. A. Stewart. of the department of 
Paleontoloffy, gavo a description of a nearly completo skiMeton from the valley of the 
Snioky HIU river in western Kansas. referred to B.antiquuH Lcldy. Tho ablo and 
thorough studlesof Mr. Lucas, on the HIsons of North Amorlca. hâve made It appa- 
rent that thespeeles was really a now ont*. Ue has klndly sent the présent article, 
descriptive of it, for publication In the Quartfrly.— S. W. Williston. 

(17) KAN. UNiV. QUAR., VOL. VUl, NO- 1, JAN.. 1899, SERIKS A- 
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antiquus shows that the striking characteristic of the species is that 
the horn cores stand out at right angles to the longitudinal axis of 
the cranium, so that a Une drawn across the back of the cranium 
completely misses them. Bison antiquus is thus the only species 
of North American bison whose cranium will stand squarely on its 
occipital région, as in ail other species the horn cores rake back- 
wards and project beyond the back of the skuU. It is further dis- 
tinguished by the fact that the tips of the horn cores barely rise 
above the level of the plane of the forehead, a feature shown in the 
uppermost figure of plate XVII, illustrating Mr. Stewart's paper. 
It may hère be said that after comparing the cranium from Califor- 
nia, named Bison californiens by Mr. Rhoads,* with the type of B. 
antiquus^ it has been impossible to discover any différences betwcen 
them, so that B. californicus must be considered a synonym. The 
horn cores of Bison antiquus contrast with those of B, occidentalis 
in being proportionately shorter, more abruptly conical and stouter, 
the horns of the latter species more nearly approximating those of 
Bison bison, although of course being much larger. The salient 
cranial différences between B. occidentalis and B, bison, such as the 
greater length of the cranium in the fossil species, and the larger, 
more pointed nasals hâve been pointed out by Mr. Stewart, and 
are shown in the plate accompanying this article. 

So far but two species of fossil bison hâve been found in Alaska, 
Bison crassicornis Richardson and Bison occidentalis Lucas. The 
former of thèse has never been found outside of Alaska, and is ap- 
parently confîned to the more northwestern part of the territory. 
Consequently it is not improbable that its afïinities are with some 
Siberian form, and that, like Ursus middendorfi and Ovis dalli it 
represents an influx from Asia. Bison occidentalis appears to be 
more nearly like the existing Bison bison, and from the conditions 
under which the Kansas spécimen was found seems to hâve been 
co- existent with man and possibly with the existing species of 
bison as well. 

•I*poo. A Cad. Nui. Soi., Ph 11 a.. 1897, p. SH)!. 
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BY AL^AN STEWART. 



With Plates X, XI. 

In the muséum of the University of Kansas there is one spécimen 
of Xiphactinus that has the opercular bones in almost complète 
condition, and another partially so. As thèse bones, with the ex- 
ception of the preopercular, hâve never been described from com- 
plète spécimens I think it will be well to give a short description 
of them with figures. The catalogue numberof the spécimen under 
considération is 88. 

The opercular is a broad, flat plate of bone, near the anterior 
superior portion of which there is a deep elliptical pit for articu- 
lating the bone with the hyomandibular. This pit is projected 
rather outward from the rest of the bone, very closely resem- 
bling the corresponding portion of Saurodon in this respect. Just 
above this pit there is a sharp angular projection at the point 
where the anterior and superior borders meet, but I am inclined to 
think that this character will not be constant in ail spécimens. 
From this point the superior border extends backward and down- 
ward in an irregularly curved line to the lower border, which is 
less curved and somewhat striated just above it. The anterior 
border, extending from the articular portion just mentioned down- 
ward, is nearly straight and somewhat thickened. Back of this 
border the bone is very thin, thus making it difficult to collect in 
perfect condition. 

The preopercular is a somewhat triangular-shaped bone with a 
very thick and concave anterior border. The lower portion of this 
border is directed forward at quite an angle and is received in a 
slight groove on the back portion of the quadràte. Extending 
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backward from the extremity o£ this portion there is a row of large, 
shallow foramina, the posterior ones of which hâve shallow grooves 
leading into them from behind. Below this line of foramina the 
bone is not so thick, and is covered with numerous fine strias. 

The superior portion has a rather broad process extending up- 
ward, formed by the anterior and superior borders The posterior 
portion of the bone is thin and striate on both sides of the upper 
portion. 

The bone figured by Cope* and described by Crookf as an inter- 
opercular I am inclined to think is not an opercular.bone but one 
of the cerato-hyals. I hâve found a bone very similar to this be- 
tween the lower jaws of a spécimen of Anogmius (^Beryx) polymi- 
crodus Stewart, and another, somewhat différent though bearing a 
gênerai resemblance to it, between the lower jaws of a spécimen of 
Ichthyodectes, With this évidence at hand, there can be but very 
little doubt of its being a cerato-hyal. The bone is elongated and 
in outline is somewhat the shape of a parallelogram with one side 
crushed in. The posterior end is the broader of the two and bears 
an elongated, narrow and concave facet for the epi-hyal. The an- 
terior end is more irregular in outline and bears two facets for the 
hypo- and uro-hyals. The bone is thin and finely striated through- 
out. 

There is still another opercular bone, which I regard as a sub- 
opercular. The bone is broad and flat, thin along the borders and 
thickened toward the central portion. The posterior extremity is 
the broader of the two and is somewhat rounded. The anterior 
end is much more narrow and bears a small elliptical facet on a 
slight élévation of the bone. It also présents a beak-like process, 
separated from the above by a slight dépression. Both the external 
and internai sides are striated, the striae becoming very pronounced 
near the posterior end of one of the sides. 
Measurements of the opercular bones: 

Opercular; length of anterior border 373Î nim- 

** length of anterior border below the facet for 

the hyomandibular 268 ** 

'* length of facet for the hyomandibular 55 ** 

** transverse width of facet 22 " 

Preopercular; greatest length 345Î ** 

" width near superior extremity 80 ** 

** width of inferior end 170J *• 

•Cn't. Vert, West., pi. XL. flir. 
t|»}ile4)fitf)irraplilca, IhW, p. 117. 
ÎEstlmuted. 
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Subopercular?; total length 290 ** 

" width across anterior extremity 90* ** 

** with across posterior extremity 146* ** 

Cerato-hyal; greatest length 238 «* 

" width across anterior end 86 *' 

*' width across posterior end 97 ** 

There are four other bones, some of them are fragmentary, that 
I hâve neverseen figured ordescribed beforejf figures of whichare 
shown on plate XI. They were ail found in connection with the 
skull, and evidently belong to it, with the probable exception of 
one. The first of thèse, Figs. i and 5, is an elongated bone, ex- 
panded at one end and contracted into an elongated, narrow, and 
somewhat thickened process at the other, at the extremity of which 
there is a roughened surface which probably gives attachment for 
cartilage. On one side of this process there is a long, thin lamina 
of bone, extending toward the extremity and so closely applied to 
it that at first sight it has the appearance of being the border of a 
groove on the edge of the process. The expanded end is thickened 
and bears a small articulating surface, the face of which is almost 
in line with the process'mentioned above. 

The second of thèse, Fig. 2, is represented by portions of two 
bones. Thèse are thin on one side while the other is much 
thicker and has. a shallow grove, formed by an overhanging 
ridge of bone. This thickened portion was probably continued 
outward in a process beyond the rest of the bone. The third, Fjg. 

3, is plate-like and more or less sculptured on both sides. On one 
of the sides there is a broad, triangular-shaped dépression, which is 
invaded by a notch from the edge of the bone, and on the side there 
is a prominent ridge extending away from the apex of this notch. 

I hâve found a bone almost identical with this in connection with 
the opercular of an unknown fish, which evidently does not belong 
to the Saurodontidœ^ and with this fact in view it must be referred 
to this genus with doubt The fourth and last of thèse bones, Fig. 

4, may be an infra-opercular. It is the largest of the bones under 
considération, and is very thin and flat, excepting on one of the 
sides, where it suddenly thickens into a prominent ridge, which 
probably continues to the border. 'The bone is finely striated on 
both sides. 

Lawrence, Kas. , Jan. 6, i8çç. 

«Estlmated. 

tSlnco tho abovo artlcl" has j?one to press I find that two of th<« boiios descrlbod 
above» platoxl, fljfs 1, 3, und ft. hâve Ix'on fiKured by Prof. Copo, Oet. Vert. West., pi. 
XL, flffs. 4. 4a, and 8. Tht^ last of those iscalled an "un(H>rtala bonu," aod the first a 
"Hyomandlbular," which, of course, Is Incorrect. 



Diphtheria in Kansas. 



BY MARSHALL A. BARBER. 



With Map. 

In the préparation of this paper the following sources of infor- 
mation from Kansas wereused: The State Boardof Health Reports 
from 1886 to 1897 inclusive, the United States Census Report of 
1890, letters rçceived from county and city heaith officers in varions 
parts of the state, and spécial letters regarding certain outbreaks. 
Data from other localities for the purpose of comparison were ob- 
tained from the work of Dr. Thorne Thorne entitled **Diphtheria, 
Its Natural History, etc./' treating of the disease in £ngland and 
Wales, the statistics of the United States Census of 1890, the pub- 
lications of the Health Boards of Denver and Kansas City, Mo., 
and the Board of Health Reports of varions states, especially of 
Massachusetts and Michigan, and the Reports of the District of 
Columbia. Other reports, correspondence and the like furnished 
further information. I found the information given in the Kansas 
Health Reports very meager, and in many of the reports so little 
pains has been taken to classify and tabulate the data that it is 
necessary to consult each county report separately. In the reports 
of 1896 and 1897, for instance, the tables of vital statistics are 
taken from the assessors' reports, and cover the years ending 
March i, 1896, and March i, 1897, respectively, instead of the 
years ending December 31, 1896, and December 31, 1897, which 
the reports are supposed to cover, thus making the information 
given useless for comparison with other years. Each year sev- 
cral counties fail to report, and the reports when sent are often in- 
complète; so that it is not safe to rely too much upon them. On the 
whole, the statistics given in the State Reports are such that only 
the most gênerai conclusions can be founded on them. 

Letters were sent to ail, or nearly ail, of the organized county 
boards of heaith, and to the city boards of a number of the largest 
cities of the state, asking for information on phases of the question 
not covered by the reports to the state board. A blank was en- 
closed to be fîlled out asking the opinion of each heaith officer, 
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based on his observation in his own county, on the efîect of sanitarj' 
environment, of wealt^ or poverty, of locality, of meteorological 
conditions and of certain articles of food on the origin and spread 
of diphtheria. About forty-five answers were received from varions 
parts of the state. Thèse answers seem to me to be of considérable 
value, not only for the information given in regard to diphtheria, 
but becâuse they give us some idea of the opinions held by the 
health ofHcers of the state in regard to this disease. It is to a great 
extent the duty of thèse officers to take measures to prevent out- 
breaks of infectious diseases and to control épidémies, and it is of 
value to know on what they base their judgment in this work. I 
hâve, therefore, given considérable attention to thèse letters. 

The information obtained has been classified as follows, and will 
be taken up in the order given: Age, sex, color, season, metero- 
logical conditions, topography and geographical location, sanita- 
tion and some other agents which may affect the spread of 
épidémies. 

As to the influence of âge on diphtheria, little information could 
be obtained from the recdrds of this state, and this information is, 
perhaps, of little value; for there is no reason to think that the 
âges of greatest mortality are any différent in Kansas from what we 
find in the records of other states and countries. In the report of 
an épidémie in Wichita in 1891, the average âge of fatal cases was 
given as 5.4 years. In the United States Census Report for the 
year ending May 31, iHgo, it is reported that 196 of the total 385 of 
deaths from diphtheria in Kansas during that year occurred under 
five years, and the largest number, 58, was given for the second 
year of âge. Out of 259 deaths from croup during the same year, 
209 occurred under five years. In Michigan the average âge of 
fatal cases in a four year period ending in 1894 was 8.4 years. In 
the Massachusetts reports it is stated that the greatest incidence in 
that state is on the period o to 5 years; in England and Wales Dr. 
Thorne puts it on the âge period 3 to 12 years. 

There is no information in our reports on the influence of sex on 
diphtheria, except during the years 1886 to 1890 inclusive. During 
thèse five years 453 deaths are reported in which the sex is speci- 
fîed; and of thèse 244, or 53.86 per cent, are maies and 209, or 
46. 14 per cent, are feniaks, a différence of 8.72 per cent. Aver- 
aging the scliool population during thèse years, it is found that 
51.4 per cent are maies and 48.6 per cent are females, a différence 
of 2.8 per cent. If we can trust thèse reports, therefore, it is 
shown that the disease was slightly more prévalent among maies 
than females during that period. 
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Dr. Thornc found that in England and Wales there is a greater 
prcvalence of diphthcria among females, and lie ascribes tliis to 
the more domestic habits of girls and the resulting greater liability 
to contact with the sick. In the Massachusetts reports, covering 
the years from 1856 to 1897, the death rate per 10,000 of popula- 
tion from diphtheria alone vvas 5.26 for maies and 5.29 for females. 
Diptheria and croup combined gave maies 8.70 and females 8.13. 
In the United States Ccnsus Report for the year ending May 31, 
1890, there is reported 164 fatal cases of diphtheria among maies 
and 221 among females in Kansas. Croup and diphtheria com- 
bined gave maies 245 and females 349. In the entire United 
States during that year 13,514 maies and 14,301 females died of 
diphtheria alone, and 21,033 maies and 20,644 females of croup 
and diphtheria combined. It is evidently impossible to generalize 
safely from the above figures in regard to the influence of sex on 
diphtheria in Kansas or in the country at large. 

As to the incidence of diphtheria on colored people as compared 
to white there is little information in the state reports. In the 
Wichita épidémie referred to above it is reportcd that there vvere 
no cases among the colored people. The city physicians of Law- 
rence, Leavenworth, Ottawa and Topeka informed me that in their 
opinion diphtheria is less prévalent among colored people, and 
Dr. J. A. Mitch'ell, of Kansas City, Kas., wrote me that he does 
not remember of a case among colored people in twenty years' 
practice. In brief, ail évidence from physicians in thi^ state agreed 
that colored people are less susceptible to this disease than white. 
► When we conxe to compare data from other sources we tind that 
in Alabama diiringthe census year 1890 65 deaths from diphtheria 
occurred among the white population, which form 0.63 per cent of 
the deaths from ail causes among the white people; while 15 deaths 
are reportcd for the colored race, which is only o. 14 per cent of 
the total mortality among the colored people. In the entire coun- 
try the mortality due to diphtheria during the same year was 3.5 
per cent of the total number of deaths among the white population, 
while in the colored it was only 0.79 per cent. In a district in- 
cluding the metropolitan district of New York, with its cities, the 
state of New Jersey, the District of Columbia, and the cities of 
Baltimore, Boston and Philadelphia a record of the deaths during 
the six years ending May 31, 1890, shows that during this period 
the mortality from diphtheria and croup combined among the white 
people was 5 5 per cent of the deaths from ail causes, while among 
the colored people it was only 1.5 per cent. In the records of the 
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District of Col umbîa alone a much smaller différence is shown. 
During a fourteen years' period, endir;:^ in 1S97, the deaths from 
diphtheria and croup avéra ged annualiy o 57 per 1,000 among the 
white people, and o 52 among tlie colored people. 

As regards tbe incidence of dîphîheria on the différent roonths of 
the year only thrce of our reports give any defînite information, 
and this is summarized in table I, gîven below. 

Table I. 
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It is seen from this table that the moutli of liighest mortality is 
October, and the lowest July; artd the months from September to 
January, inclusive, show a much higher death rate than the rest of 
the year. One cannot safely generalize on so little évidence, but it 
may be noted that the results agrée substantially with those of othc r 
localities in this latitude. The Health Reports of Kansas City, 
Mo., for 1898, so far as they hâve been received, agrée in the main 
with the above table; and the statirtics of the city^of Denver dur- 
ing the years 1897 and 1898 show the highest mortalities during the 
months of October, November, December, January and April, ar.d 
during an eleven year period, ending in 1896, the highest rates are 
in January, February, March, May, October, November and De- 
cember. It may be of interest to compare reports from localiticr* 
having a very différent climate. The Pacific coast states during 
the census year 1890 show the highest diphtheria mortality in tlie 
months of January, September, November and December. Ac- 
cording to the Health Reports of tb.e state of Florida there was a 
total of fifteen deaths from diphtheria during the three years 1891, 
1893 and 1H94; thèse are distributed by months as foUows: Janu- 
ary, three; March, three; October, two; November, four; Decem- 
ber, two; ail other montlis noue. Massachusetts and England and 
Wales a^ree with the above localities in showing the greatest mor- 
tality during the first and fourth quarters of the year. It will be 
noted that thescî localities ail agrée in having their coldest weather 
in the first and fourth qiiartcrs, and that there is not much else 
common to ail that conltl hâve an influence of diphtheria. In some 
the season of greatest rainfall conies in the winter, in others in the 
spring and early summer months; while the periods of vacation 
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and school attendance, which may hâve much influence on the 
spread of épidémies, are not the sanie in this country and in 
England. 

Since our reports give so little information in regard to the 
monthly mortality of diseases, it was impossible to détermine 
whether there was any relation between the meteorological condi- 
tions of a given month and its dcath rate from diphtheria. In 
table II of this article the yearly mortality of each of the twelve 
years is compared with the average rainfall, the mean annual tem- 
pérature and the relative huniidity. It is obvions that such a com- • 
parison is of much less value than a comparison by months; since 
the distribution of certain kinds of weather in the year may be of 
much greater influence than the average amount. However, a 
brief summary of the meteorological data of this table will be given 
for what it is worth. 

If we take the years 1889, 1891, 1892, 1895, 1896 and 1897, in 
which the diphtheria death rate is reported to be equal to or above 
the average, we find that in four of the six the annual rainfall was 
above the average, and in ail except 1892 and 1895 the relative 
humidity was above the average. The température was above the 
average in three, and of thèse three two show a rainfall below the 
average. An examination of the meteorological data of each month 
of the years 1887, 1888 and 1889, in which the monthly mortality 
from diphtheria is given in our reports, leads to nothing further 
than the gênerai conclusion that there is less diphtheria in the 
warmer motiths of the year. 

In the blank sent out to the county and city boards of health in 
this State the following questions was asked: **What meteorologi- 
cal conditions seem to favor tlie prevalence of diphtheria? In 
particular what is the cffect of very dry seasons or of cold, wet 
weather in early autumn, such as we had last October?" Of those 
who answered this question, twelve were of the opinion that cold, 
wet weather favors the prevalence of diphtheria, three of them 
putting emphasis on cold, wet weather out of season. Two men- 
tion^d cold, dry weather, one of thèse stating that such weather 
may favor a more malignant type of the disease. One had noted 
the occurrence of an épidémie in warm, wet weather in early 
spring, and anpther was of the opinion that cloudy, wet weather 
with température just above freczing induced the disease. Four 
mentioned wet weather without making any statement in regard to 
température, and one, cold weather, without menlioning the hu- 
midity. Other opinions were: drouth, one; sudden changes, one; 
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snows in early winter, one, and one mentioned the probability of 
a greater dissémination of gernis in dry weather. Five had seen 
no connection between meteorological conditions and the disease. 
It is seen from thèse reports th.at the greater number believe that 
both cold and wet weather favor the prevalence of diphtheria, but 
there is by no means a unanimity of opinion in the matter. 

There seems to be a still greater différence of opinion in regard to 

the effect of dampness of locality. Fifteen believed that nearness to 

streams and bodies of water, and damp surroiindings in gênerai, 

• favor the occurrence of diphtheria; while fîfteen others had noted 

no influence of such environment on the disease. 

When we corne to compare the death rate in différent localities 
in this State and in other states, and consider the question from the 
point of view of gepgraphical location and climate, we get addi- 
tional light on the influence of topography and weather. For a 
summary of the mortality in différent counties of this state the 
reader is referred to the map accompanying this article. The data 
for this map were ail obtained from the State Board of Heallh Re- 
ports, and cover the years from 1886 to 1897 inclusive. The upper- 
most figure in each county gives the total number of deaths from 
diphtheria reported during the twelve years. The lower figure 
gives the average annual death rate per 1,000 persons of school 
âge. This rate was obtained by dividing the total number of 
deaths reported from a given county during the twelve years by the 
number of years in which the county has given a classified report 
of the deaths from infections diseases, and this resuit was divided 
by the average number of thousands of persons of school âge in 
the county. The figures from which the average population was 
estimated were taken from the reports of the superintendent of 
instruction, and ail the years from 1886 to 1896 inclusive, were 
averaged. The 1897-98 report was net at hand, but an estimation 
showed that the population in 1897 does not vary enough from the 
average to make a matcrial différence in the resuit. The school 
population was used instcad of the total population because the 
figures were more accessible, and in the study of a disease prevail- 
ing largely among children, the school population forms a fair 
basis of comparison. Bcsides, the school population bears a 
nearly constant ratio to the total population when we average a 
considérable number of years. The fact that the annual average 
was obtained by dividing the whole number of cases by the number 
of years the county reported, instead of by the entire twelve years, 
explains why two counties reporting the same number of cases and 



barber: diphtheria in kansas. 29 

having approximately the same population tnay show a very différ- 
ent average death rate. The évidence in the reports in regard to 
croup was so uncertain that it was not taken into account, and ail 
figures refer to diphtheria alone. 

The broken Unes running across the map pass through points 
having approximately the average annual rainfall in inches indi- 
cated by the numbers at the ends of the lines. The rainfall of the 
area between any two lines varies between the numbers indicated 
on thèse lines. Thèse lines are taken from a map prepared by 
Prof. E. C. Murphy of Kansas University. 

The évidence furnished is so incomplète that it is impossible to 
arrive at any but very broad generalizations. According to the re- 
ports scarcely more than six counties hâve given a report of the 
deaths from infections diseases, specifying the numbcr from each 
disease, in ail of the twelve years; and an average taken of eighty- 
four counties already organized in 1886 shows that thèse counties 
hâve made such reports on an average of 78 times instead of 
twelve. Besides, the reports whcn made are incomplète in many, 
if not in a majority of cases, and the difficulty of determining the 
number of times a county has made a spécifie report on infections 
diseases adds somewhat to the uncertainty of the results. It was 
sometimes hard to distinguish a report of no deaths from a failure 
to report on the subject. 

But if the results are unreliable for a given county, it is still pos- 
sible to arrive at conclusions when we compare certain large por- 
tions of the State with others. It is observed at once that the 
western part of the state shows a much smaller mortality, on the 
whole, than the eastern; and this is especially noticeable in the 
southwestern counties. A few of the western counties show a very 
high death rate. In the very small average population of thèse 
counties one or two deaths add much to the rate per thousand, 
and, since some of thèse deaths may be among transients or récent 
arrivais, it does not necessarially follow that conditions favorable 
for diphtheria prevail in thèse localities because the death rate is 
high. It will be observed that tlie southern lier of counties shows, 
as a whole, a smaller mortalit}' than the northcrn. This is Irue if 
we take ail the counties in the tiers, or if we average only the seven 
eastern counties of each. 

The évidence of the reports that the western counties bave com- 
paratively little diphtheria is to some extent confirmed by the let- 
ters of correspondents. Writers from Greeley, Seward, Stanton, 
Shermao and Wichita counties report that to their knowledge no 
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deaths hâve occurred in their counties during periods ranging from 
six to thirteen years; and Clark, Ellis, Ford, Ness, Pratt, Stafîord 
and Stevens counties report a marked freedom from the disease. 
Correspondents in some of the eastern counties, too, report that 
very little diphtheria is known in their localities, but there is a 
larger proportion of such answers from the western part of the 
State. 

When we corne to compare the conditions which surround thèse 
différent portions of the statc, we find that the west, especially the 
Southwest, has the least rainfall; the élévation is greater there, and 
in gênerai there is better drainage. In the southern tier of coun- 
ties the rainfall is probably as great as in tlie northern, and 
evidently greater in the eastern seven than in the corresponding 
counties of the northern tier. Density of population is certainly a 
factor influencing the death rate in an infections disease, and es- 
pecially in one that is so often spread by crowded school-roonis; 
and the sparsity of population, without doubt, partially explains 
the freedom from diphtheria which seenis to be enjoyed in the 
western part of the state. The avcrag'e density of population in 
the seven eastern counties of the southern tier, however, is prob- 
ably as great as that of the corresponding seven of the northern 
tier; since the southern has about 58 per cent of the combined 
school population of the fourteen counties averaged for the twelve 
years, while the northern tier has 42 percent. This différence will 
nearly make up for the greater area of the southern group. 

In this connection we will compare statistics of localities outside 
of the State. In the city of Denver the average death rate of diph- 
theria and croup during an eleven year period, 18S6 to 1896 inclu- 
sive, is 93.45 per 100,000 annually. In Massachusetts during the 
years 1876 to 1895 inclusive, the rate from diphtheria and croup 
combined was 96.4 per 100,000, and for dipljtheria alone it was 
72.2. In Michigan during the ten years, 18S5 to 1894, the rate of 
diphtheria alone was 46 88 per 100,000. In the District of Coium- 
bia in the fourteen year period, 1884 to 1897, the rate of diphtheria 
and croup among the white people averaged 52.5 per 100,000. So 
we see that the death rate of diphtheria in Denver, where the élé- 
vation is great and tiie rainfall and humidity low, is not much less 
than that of Massachusetts, and exceeds that of the District of 
Columbia. 

For further comparisons of state with state, I hâve only the 
record of the one year ending May 31, 1890; but this is of some 
value when we compare large groups of states. In Grand Division 
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A of the Census Report, including the New England states, New 
York, New Jersey and Pennsylvania, the mortality frotn diphtheria 
and croup was 4.9 per cent of the deaths from ail causes. In 
Grand Division B, including Delaware, the District of Columbia, 
Florida, Georgia, Maryland, the Carolinas and Virginia, the mor- 
tality was 3.0 per cent of ail deaths. In Grand Division C, in- 
cluding Alabama, Arkansas, Kentucky, Louisiana, Mississippi, 
Tennessee and Texas, the deaths from diphtheria and croup were 
orily 2.9 per cent of ail. In Grand Division D, including ail the 
reraaining states, exclusive of the Pacific states, the mortality was 
6 2 per cent. In the Pacific states. Grand Division E, the mortal- 
ity was 3.8 per cent. It is seen from thèse figures that the 
mortality from diphtheria is comparatively high in the northeas- 
tern, the raiddle, and the northwestern states, lower in the milder 
Pacific région and lowest of ail in the southern states. Averaging 
the states Colorado, North Dakota, South Dakota, Idaho, Montana 
and Wyoming, wheré the rainfall is not great, the élévation high 
and ihe climate rclatively cool, the proportion of deaths from diph- 
theria is rather higlî, averaging 53 per cent. If we average the 
south Atlantic and Guif states, North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Louisiana and Texas, we 
find the proportion only 0.77 per cent. If we can trust thèse 
figures the conclusion seems to follow that a cool climate favors 
the prevalence of diphtheria more than a warmer, and the degree 
of humidity is probably a factor of less importance than the tem- 
pérature. The hygienic conditions of the northwestern states 
mentioned is probably as good, or botter, than that of the Atlantic 
and Gulf group, and the population is certainly more dense in the 
latter. 

Taking into considération this collatéral évidence, we may say 
that the presumption is strong that diphtheria is more prévalent in 
the northern part of Kansas than in the southern, and that this is 
due, partly, at least, to the différence in température. For the 
partial immunity enjoyed by the western part of the state, sparsity 
of population, dryness, better drainage and greater élévation are 
possible explanations; but whether ail of thèse are concerned in 
the problera or not, and what the relative weight of each factor is, 
the évidence is hardly sufficient to décide. 

As to the influence of sanitation on diphtlieria thereare some letters 
in the State Reports, one of which I will mention, that of Dr. P. W. 
Barbe, of Oswego, Kansas, given in the 1892 report. In answer to my 
letter of inquiry, Dr. Barbe kindJy wrote me f urther information and 
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confirmée! tlie statements given in his report to the State Board. 
In Oiwego, in 1892, an épidémie of diphtheria broke out aniong 
the school children. Tiie scliooi ground was divided into two 
parts, one occupied by the boys and the other by the girls. The 
water supply for the boys was furnished by a hadrant and that for 
the girls by a well that had been allowed to become foui. Only a 
portion of the girls used the well water because it smelled and 
tasted bad, and close investigation showed that ail of the thirteen 
cases of the épidémie were confined to the girls who drank water 
froni the well, and that about go. per cent of those who used the 
water were taken ill with diphtheria. The épidémie broke out 
within ten days after the school began and there had been no diph- 
theria in- the town previously. The épidémie was of a mild type, 
and after the well was cleaned there were no further cases. 

The opinions expressed in the letters of the county and city 
health ofîicers of this state agrée almost unanimously that bad san- 
itary surroundings of various kinds increase the liability to diph- 
theria. Four mentioned bad drainage and sewerage; eight, bad 
water; six, damp or foui cellars under dwellings; four, erowded 
houses; seven,'poor ventilation. Other influences whieh were 
mentioned were: lack of sunlight, overheating a poorly ventilated 
and filthy room for some days, burning of leaves within the city 
limits, and weir water from sandstone. Anumber mentioned bad 
sanitation in gênerai without specifying any particular sort. The 
influence of bad sanitation in causing sore throat and thus prédis- 
posing to diphtheria was also mentioned. Scarcely more than one 
of those who gave any opinion in the matter stated that no relation 
had been observed between bad sanitary surroundings and diph- 
theria. 

The question was also asked whether the poor are more liable to 
diphtheria than the wcll-to-do. Nineteen were of the opinion that 
the poor are more liable, and of thèse twelve specified that the 
greatcr liability is due to poor sanitary surroundings. Fourteen 
thought that there is no spécial incidence on the poor, and two or 
three stated that in their opinion the rich are more subject to the 
diseasc. Four mentioned **dug-outs" and sod houses as rendering 
the occupants more liable to diphtheria. 

In the letter of inquiry it was also asked whether any spread of 
épidémies had been observed to be due to raw milk or any other 
article of food. Two mentioned poor food in gênerai as favoring 
diphtheria, and a city physician suggcsted that the kind of fruits 
often solj on the streets by Italian venders might be agents in thç 
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spread of the disease; but the answers were for the most part nég- 
ative. As to agents other than food, one or two correspondents 
suggested domestic cats, and there is a case of this kind described 
in the 1886 report by Dr. Isaiah Miley, of Phillips county. 

A decrease of the death rate of typhoid fever so uniformly fol- 
lows improvement in drinking water and sanitation in gênerai that 
the amount of decrease may be taken to measure roughly such im- 
provement; so in estimating a possible relation between sanitation 
and diphtheria it is of value to compare the diphtheria and typhoid 
death rates during a séries of years. Dr. Thorne remarks that 
with the improvement in the sanitary condition of London during 
the years 1871 to 1889, accompanied by a decrease in infections 
diseases taken as a whole and a very marked decrease in typhoid, 
there was a decided increase in the diphtheria death rate. Statis- 
tics from other localities show that the decrease of typhoid due to 
better sanitation is not followed by an equal decrease in diphtheria. 
This is true whether cities or coun tries arc taken as a whole, or 
whether certain districts, specially improved in sanitation, art* 
compared with unimproved districts in the same city. The évi- 
dence available in this state is presented in the following table 
compiled from our health reports: 
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According to this table there has been no marked decrease in the 
death rate of either diphtheria or typhoid, except during the last 
three years of the table, when the total amount of typhoid decrease 
has been slightly greater; and there is nothing in the table, taking 
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the period as a whole, to «warrant the conclusion that there has 
been a diminution of infections diseases, or an improvement in 
sanitation in the state. In view of the gênerai uncertainty of our 
statistics it is impossible to tell whether a low death rate recorded 
for a certain year indicates unusual good health on the part of the 
people, or an unusual neglect to report on the part of physicians 
and health ofiîcers; and the table is of value only if we assume that 
the amount of neglect is proportionally about the same every year. 
From the figures in this table the average annual death rate in 
Kansas during the twelve years from diphtheria alone was 1.17 per 
10,000 people of ail âges. If we had a complète record of deaths 
we would probably find this far beneath the actual rate. The 
United States Cen$us Report givcs 385 as the number of deaths in 
Kansas from diphtheria during the year ending March 31, 1890, 
while in the State Board Reports we find only 324 given for 1889 
and 1890 combined. 

An attempt to gain accurate information in regard to any disease 
in this state impresses strongly on one the need of better vital sta- 
tistics. Many diseases are known to be to a great extent prevent- 
able, and in an intelligent attempt to control any disease it is 
important to know its previous history in the state, its strongholds 
and the conditions which surround them and the effect of varying 
seasons on its prevalence. Knowledge of the history of a disease 
in a state is as important for its prévention as the history of a 
disease in an individual is for its cure. The state of Michigan 
publishes each year, for every county in the state, the number of 
localities attacked by diphtheria, the number of cases, the number of 
deaths and the death rate, besides data showing the points of origin 
of épidémies and the direction of spread, while in Kansas we hardly 
know whether the disease is increasing or not in the state as a 
whole. In our agricultural reports we hâve statistics showing the 
number of dogs in the state and the number of sheep killed an- 
nually by dogs and wolves, 3'et we hâve no vital statistics from 
which we can learn with any accuracy how many children yearly 
die from diphtheria. The entire blâme for this state of affairs can- 
not be laid on the health officers of the state and counties; it is 
only when the funds needed for their work are given them, and 
when they receive the aid of ail physicians and the moral support 
of the people in enforcing the law, that we may hope for material 
improvement in this important work. 

I wish to thank Dr. H. Z. Gill, secretary of the state board of 
health, and the county and city health officers of this and other 
States for valuable assistance in the préparation of this paper. 



Pachyrhizodus Minimus, a New Species of 
Fish from the Cretaceous of Kansas. 



BV ALBAN STEWART. 



Contribution from the Paleontological Laboratory No. 41 . 



While coUecting with the Kansas University Geological Expé- 
dition last summer I was fortunate enough to find a spécimen of 
Pachyrhizodus from the Butte Creek région in Logan county, 
Kansas, that is much smaller than any of the species heretofore 
described, for which I would propose the name of P. minimus. 




Lower Jaw'of P. mii((mt4«, twlce lis natural slze. 

The spécimen consists of the maildibles only, which are charac- 
terised as follows: The dentaries are slender and slightly incurved 
at the symphysis where they also seem to be bent slightly down- 
ward. The symphysis is bifurcated by a deep groove on the 
external side but internally it is continuons from above^downward. 
On the external side there is a shallow groove just below the alveolar 
border, which becomes indistinct toward the symphysis. The lower 
border of. the bone is sharp and nearly straight, and the external 
side is deeply grooved as in P, leptognathus, There are eleven 
teeth preserved upon one of the rami and room for at least as many 
more. They are conical, non-striated and directed inward; the 
last is situated quite a distance from the coronoid angle, below 
which there is quite a dépression. 
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Only a sniall portion of the articular is exposed on the external 
side but on the internai it extends well forward. The cotylus is 
very convex laterally and situated well up toward the cpronoid 
angle, while below and extending backward from it on the external 
side is the prominent hook-like process found in this and other 
gênera of fishes. 

Measurements: 

Length of alveolar border from coronoid angle 52 mm. 

Depth at coronoid angle 10 ** 

Length of bone from cotyloid cavity 56 *• 

Number of teeth in i c m 4 

La^rrnc^y Kansas^ January $, i8çç. 



Some Additional Characters of the Mosasaurs. 

Contribution t'roin the Paleontolojçical l-aboratory. No. 42. 



HV S. W. WIMJSTON. 



Wlth l'IuU* XII. 

In the last numbcr of this Quartcrly there was a brief note con- 
cerning sonne interesting new features of Platecarpus, as derived 
from a remarkably perfect spécimen collected the past sumnier in 
(jove county, Kansas. With the présent communication is given a 
photographie illustration of the nuchal fringe, there briefly de- 
scribed. The fringe in the spécimen fortunately lies slightly 
displaced from the vertébral column in the neck, so that it is visible 
as far back as the scapula of the right side, beneath which it 
disappears. The • length of each individual "thong" cannot bc 
made out, since they are more or less entangled, but they seem to 
be four or five inches long. They are numerous, starting in a close 
row and lying loosely on each side. I am not able to compare 
theni with the dorsal projections of any of the récent lizards in 
which similar structures occur, but certainly the striking fact that 
such appendages do occur in this genus of the Mosasaurs, at least, 
adds another argument to prove the close relationship of the 
Mosasaurs with the lizards. The thongs were evidently nearly 
round in cross-scction, and loose and pendulous, not standing up 
rigidly The foremost ones are found in the spécimen lying be- 
neath the angle of the mandible, so that it is évident the fringe 
began at the posterior part of the head. How far backward it 
reaches can not be said without removing the bones beneath which 
they disappear. In ail probability it continues well back âlong 
the dorsal région, possibly on the tail. 

The last cervical ribs are shown in part in the illustration. The 
first thôracic rib, attached to the eighth post-cranial vertebra, has a 
length of over 300 millimeters; its distal end is covered so that its 
précise length can not be made out. The last cervical rib has a 
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lengthof 140 millitneters. There are twelve vertebrae that may he 
called thoracic. The rîbs of this région measure respectively: 
first rib, about 350 mm.; second, 440 mm.; third, 440 mm.; 
eleventh, 410 mm.; twelfth, 160 mm. There are ten dorsolumbar 
ribs to the beginning of the pygal région, the whole number of the 
precaudal vertebrae being twenty-nine. I am very much inclined 
to believe that the différent individuals of any species may wary 
somewhat in the number of dorso-lumbar and post-dorsal vertebrae. 
The posterior thoracic ribs are more slender and less stout than the 
anterior ones. The costal cartilages, which are so frequently 
found in ail the gênera, are flattened and pitted, of a less dense 
and more granular structure than the true bones. They lie in this 
spécimen parallel with each other in several rows. 

In the présent spécimen there is a well ossified sternum, broadly 
crescentic in shape, with the posterior border concave, and the 
deep groves for the réception of the coracoids placed widely apart 
and at an obtuse angle with each other. From the fact that one 
of the coracoids shows much exostosial growth, united thereby 
with the scapula, I am inclined to believe that the ossification of 
the sternum may be due largely to pathological causes, and that, 
normally, the sternum in this genus, as in others, is composed of 
calcifîed cartilage, as are the costal ribs. 

On the under side of the sternum and partially ossified with it, 
projecting in front as a broadly spatulate, thin process, is the 
interclavicle. The posterior portion is slender and not very long: 
at its anterior, truncate extremity, there are two oval facets, as 
though for articulation with bones. 

The front paddle resembles in its position very much that of 
P. ictericus given by me in plate xliv, vol. iy, Univ. Geol. Surv. 
Kans., except that every bone is in its normal position. The edge 
of the fîeshy portion, which is clearly outlined, follows the sweep 
of the radial side of the fingers about an inch distant. Between 
the fourth and fifth fînger the edge of the membrane is concave to 
the tip of the fîfth finger. Thence the margin extends broadly 
inward to the side of the body. The paddle evidently was not 
pedunculated, but was broadly connected with the body. The 
outline of the body in the abdominal région was clearly traced in 
coUecting the spécimen; it is about as it is represented in the 
restoration of Ciidastes. 

Not the least interesting information furnished by this spécimen 
is that concerning the food of the animal. Quantities of its remains 
werë discovered in the abdominal région, matted together and 
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more or less comminuted. A close examination of thèse remains 
discloses nothing but fish bones, and usually only those of small 
size. The largest observed is a vertebra of an Rmpo^ or some 
allied fîsh, of about four feet in length. 

Thèse remains furnish conclusive évidence that the food of thèse 
animais consisted chiefly if not entirely of fishes, and, moreover, 
fishes of small or moderate size. 

The skin preserved in this spécimen does not differ materially 
from the same membrane in Tyiosaurus ; the scales appear to be 
somewhat larger and the carina is indistinct, though this may be 
due to the condition of préservation. 

The hyoid bon es in this genus resemble those of Tyiosaurus 
(Univ. Geol. Surv., Kans., iv, pi. xxi, there wrongly referred to 
Platfcarpus). 

The presphenoid is well preserved in the skull; it is quite like 
the same élément in Varanus. 
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PLATE I. 

Fig. I. Aspidiotus forbesi Johns. One side of anal plate of 
female. On cherry. Lawrence. 

Fig. 2. Aspidiotus forbesi Johns. Anal plate of female. On 
crab apple. Lawrence. 

Fig. 3. Variations in anal plate of the forbesi found on crab 
apple and illustrated in Fig. 2. 

Fig. 4. Aspidiotus forbesi Johns. Anal plate of female. On 
apple. Lawrence. 

Fig. 5. Aspidiotus forbesi Johns. Anal plate of female. On 
cherry. Seward Co., Kansas. 
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Rllu Weeks iind S. J. Hunter, ad nat. del. 
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PLATE II. 

Fig. 6. Aspidiotus forbesi Johns. Anal plate of female. On 
apple. Lawrence. 

Fig. 7. Aspidiotus forbesi Johns. Anal plate of female. On 
cherry. Two miles N. W. of Lawrence. 

The letters upon thèse Figures hâve no référence to letters dis- 
tinguishing lots in the text upon the species. They are placed 
upon the Figures to call attention to the séries, which are produced 
to illustrate variations and resemblances oi forbesi brought together 
from widely separated localities and taken from différent hosts. 

Fig. 8. Aspidiotus ancyclus Putnam. Anal plate of female. On 
maple. Lawrence. 

Fig. 9. Aspidiotus ancyclus Putnam. Anal plate of female. On 
maple. Chitinous processess deeper, more club-shaped than typi 
cal spécimen. Dorsal glands smaller but more numerous than in 
lot from which Figure 8 was drawn. 
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PLATE II. 




Fig. H. 




Fig. g 
:ila Weeks and S. .1. Hunter, ad nat. del. 
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RLATE III. 

Fig. lo. Aspidiotus nvœ Comst. Anal plate of female. On 
grape. lola. 

Fig. II. Aspidiotus uvœ Comst. var. anal plate of female. 
On Carya abîa Nutt. Lawrence. 

Fig. 12. Aspidiotus osborni Newell and Ckll. Anal plate of 
female. 

Fig. 13. Antenna, cephalic leg, and caudal portion of body of 
Nymph of Aspidiotus osborni Newell and Ckll. 

Fig. 14. Aspidiotus uimi ]ohns. Anal plate of female. 



yt 



Kaw. U:riv. QUAR.. Vol. VIII, Séries A. 



PLATE III. 
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Fig. 12. 



Fig. 14. 
Ella Weeks and 8. .1. Hunter, ;id uat. del. 
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PLATE IV. 

Fig. 15, Aspidiotus fernaldi Ckll., sub species albiventer sub 
sp. nov. Anal plate of female. 

Fig. 16. Variations in anal plate of female of sub. sp. aibîvenUr. 

Fig. 17. Aspidiotus juglans-regiœ Comst. var. anal plate of 
female. 

Fig. 18. Aspidiotus perniciosus Comst. San José scale. Anal 
plate of female, showing variation from original description. 



7^ 'l 



Kan. Uwv. Quab., Vol. VIII. Ssbisb A. 



A^ 



PLATE IV. 




Fig. i6. 
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Fig. 18. 
Ella Weeks and 8. J. Huntor. ad nat. del. 
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PLATE V. 

Fig. 19. Aspiiiiotus perniciosus Comst. Anal plate of female 
showing normal structure of this lot of spécimens. 

Fig. 20. Aspidioius perniciosus. The upper figure is the left 
side of anal plate and the lower figure is the right side of aaother 
spécimen transposed for comparison. 

Figs. 21, 22. Aspidioius perniciosus. One side of anal plate of 
females showing variations. 

Fig. 23. Newly born nymph of A. perniciosus Comst. Antenna 
and cephalic leg enlarged on the right. 
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PLATE V. 




Fig. 20. 




jX^ 



Fig. 21. 



Fig. 22. 
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Fig. 23. 
S l la Wttki ft&d 8. J, Hunter, ad nat. del. 



v-a // 



PLATE VI. 

Fig. 24. Aspidiotus greenii Ckll. Anal plate of female. 

Fig. 25. Aspidiotus obscurus Gomst. Anal plate of female. 

Fig. 26. Aspidiotus hedera Vall., var. nerii Bouche'. Maie 
scales showing circular shape and central position of exuviae. 

Fig. 27. Aspidiotus hederœ Vall., var. nerii Bouche'. Anal 
plate of female. 
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PLATE VI. 




Fig. 24. 




Fig. 25. 
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Fig. 26. 




Fig. 27. 
Ella Weeki and S. J. Hunier, ad nat. del. 
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PLATE VII. 

Fig. 28. Wjng, antenna, and cephalic leg of maie of A. v. nar. 
Bouche'. 

Fig. 29. Sketch showing variations in shape of the three pair> 
of lobes in ^. v. nerii Bouche'. 

Fig. 30. Aspidiotus œscuU Johns., sub species solus^ sub. sp 
nov. A médian group of from one to two circumgenital glands 
was found in majority of the spécimens examined. They are not 
shown in this figure, as they are frequently concealed beneath tie 
club hère shown. This sketch further illustrâtes the extrême nun> 
ber of plates found. 

Fig. 31. Diaspis snowii s^. nov. Anal plate of female. 

Fig. 32. Diaspis snowii sp. nov. Scales of maies. 

Fig. 33. Diaspis snowii sp. nov. Scales of females» 
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Fig. 29. 
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Ella Weeki and S. J. Hunter, ad nat. dei. 
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PLATE VIII. 

Posterior view of type spécimen of Bison^antiquus Leidy, Acad 
Nat. Sci., Phil. 
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PLATE VIII. 




Bison Antiquus Leidy. 
Type spécimen. 
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PLATE IX. 

Fig. I, Posterior view of skull of Bison aniiquus Leidy, Western 
Kansas. 

Fig, 2, Side view of skull of Bison occidentalis Lucas, Western 
Kansas. 
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PLATE IX. 




Fig. I. 
Bison Antiquus Leidy. 




Fig 2 

Bison Occidenïalis Lucas. 
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F>LATE X. 

Opercular bones pf Xiphactinus, one-third natural size: 

Fig. I, Opercular, 

Fig. 2, Preopercular. 

Fig. 3, Supposed Subopercular. 
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PLATE X. 




Prentice, from nature. 



PLATE XI. 

Figs. I, 2, 3, 4, and 5. Bones from the région of the skull of 
Xiphactinus^ the exact position of which can not be made out. One- 
half natural size. 
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F>LATE XII. 

Nuchal fringe and cervical ribs of Plaiecarptis coryphcpus, natural 
si«e. 
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PLATE XII. 
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The Five Types of Projective Transformations 
of the Plane. 



HY HKNRV H. NEWSON. 



I. It was slîown in this Quarterly, Vol. IV, 1896, pp. 243-49, 
that there are five types of projective transformations of the 
points of a plane and that each of thèse types is characterized by 
its invariant figure. 




FlK. 



The présent paper is devoted to a fuller discussion of thèse hwe 
types. The spécial or characteristic properties of each of thèse 
five types vvill be brought to light and the analytic expression for 
the transformation of each type will be reduced to a normal form. 

We shall assume throughout this paper that the coefficients of 
the équations of the transformation are always real so that the 
transformations are always real. In this case the invariant figures 
of the différent types are real in ail their parts, except sometimes 
in type I. The invariant triangle of type I is either real in ail its 
parts or bas one real and two conjugate imaginary vertices. If the 
invariant triangle is real in ail of its parts the transformation is 
said to be hyperbolic; in the second case with the invariant triangle 
partly imaginary the transformation is said to be elliptic. 
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We need a convenient and expressive notation for thèse five types 
of transformations. We shall designate a transformation of the 
first type by the single letter T. The hyperbolic and elliptic sub- 
types will be designated by ^T and ©T respectively. When we 
wish to call attention to the triangle which remains invariant we 
shall use the notation T(ABC). Transformations bélonging to 
types II and III will be designated by T' and T" respectively. 
Transformations bélonging to type IV and V will be designated by 
S and S' respectively. 

§1. Type I; Its -Properties and Normal Form. 

2. ThreeCro88-Ratlo8Wh08eProducti8Unlty. We shall now 
consider in détail the most gênerai case (type I) whose invariant 
figure is a triangle. Let the vertices of the triangle be represented 
by A, B, C; and the opposite sides by x, y, z, respectively. 
Suppose in the first case that the triangle is real in ail its parts, so 
that our transformation belongs to the hyperbolic sub-type. By 
means of a transformation ^T the line x is transformed into itself 
in such a way that the points B and C on it are invariant points of 
the transformation. Now we know that the one-dimensional 
transformation of the points in a line, which leaves two points of 
the line invariant, is characterized by the constant cross-ratio of 
the invariant points and any pair of corresponding points.* 

Let kjç be the characteristic cross-ratio of the one-dimensional 
hyperbolic transformation along the line x. In like manner we 
hâve hyperbolic transformations of one dimension along each of 
the invariant lines of y and z. We shall call their characteristic 
cross-ratios ky and kj, respectively. In reckoning thèse cross- 
ratios the points will be taken always in the same order around the 
triangle. Thus we see that every projective transformation of 
type I in the plane détermines three characteristic cross-ratios 
along the three invariant lines. It is also évident that the pencil 
of lines through the vertex A of the invariant triangle is'transformed 
into itself in such a way that the rays AB and AC are invariant rays 
of the transformation. Also the cross-ratio of the invariant rays 
and any pair of corresponding rays of the pencil is constant for ail 
pairs of corresponding rays; this cross-ratio is equal to kx, the 
characteristic cross-ratio along the side x opposite A. Similar con- 
sidérations apply to the pencil of rays through the invariant points B 
and C. We shall now proceed to show that thèse three cross-ratios 
are not independent, but are connected by a very simple relation. 

♦K. r. QuiirtiTly, Vol. iv. I8tr>, p. 74. 
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Let p and p^ be a 
pair of corresponding 
lines in the transfor- 
mation T; let PP,, 
NN,, and MM,, be 
the pairs of points of 
intersection of p and 
p, with the sides of 
the invariant triangle. 
Since k,,^^(ABMM,), 

k,=(BCPP,), and ky=(CANN,) (observe the order in which the 

points are taken), we hâve 

^^ ^ ^ AM. JM, BP. CP, CN AN, 

' * ^ AM,. BM • BP;."CP • CN, AN ' 

But by the theorem of Menelaus we hâve 

AM. BP. CN ^ ^, AM,. BF,. CN, 

— -— I and ' — - J ï I, 

BM. CP. AN BM,. CP,. AN, 

Hence ^\^y^/. i- (i) 

Theorem /. — Every projective transformatwn of type \ in the plane 
détermines a characteristic eross-ratio a/on^i^ each of the invariant Unes 
and ihrough each of the invariant points. When thèse three cross- 
ratios are reckoned in the same order around the triani:^!e their product 
is unity, 

3. Elllptio 8ub-type eT. In the elliptic suh-type of type I 
the invariant triangle has one real and two conju^ate imaginary ver- 

tices, Fig. 3. Along the side BC and 
in the pencil through the vcrtex A the 
characteristic cross-ratio is necessarily 
of the form e' and this one-dimen- 
sional transformation is therefore 
elliptic. But alonj; tht* sides AB and 
AC the one-dimensional transforma- 
tions are not elliptic, /. e. the charac- 
teristic cross-ratio is not of the form 
l^ig. 8. e . But the above theorem evidently 

holds whether the triangle is ail real or whether it is part real and 
part conjugate imaginary; so that k^kyky i for ail transforma- 
tions of type I. 

4. Cross-Ratio of Corresponding Areas. Let (ABC) be 
the invariant triangle, Fig. 4, of a transformation T and let P 
and Pj be any pair of corresponding points in the plane, P 
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Fig. 4. 



being transformed to P, 
the vertex C is 

ic,:-C(ABPP,) ^-^^P 



The cross-ratio of the pencil through 



ACP, Pb P,b, 



But the 



sin BCP • sinBCP^ Pa P^a, 
perpendiciilars from P and P, on the sides of the triangle are 
proportional to the areas of the triangles of which they are the 
Pb . P,b, __ôPAC . /^sP^AC 
Pa P,a, ~^PBC ' APTBC' 



altitudes. Hence k- 



\PAB . A^P.AB. 



; and ky- 



AIPBC . /\P,BC 



Inlike manner kx-^^p^^ ' ^P,AC ^=Z>PÂB ' Z^AB' 

We easily verify that kxkyky i. But P and P, were taken to be 
any pair of corresponding points in the plane. Rememhering the 
theorem* that the cross-ratio of the invariant éléments and any 
pair of corresponding éléments in a one-dimensional projective 
transformation is constant for ail pairs of corresponding éléments, 
we hâve found the foUowing important theorem: 

llu'orcm 2. —The rross- ratio of the areas of^fottr triangles whose 
vert il es are any pair of eorrespondin^ points in the transformation T 
ami wJiose Inises are any t7co sitfes of the invariant trian^i^le of T is 
lonstant for ait pairs of eorrespondini^ points, 

5. Impliclt Normal Form of Equation -of Type I. The çquations 

of a projective transformation are usually given in the forni 

axrbyic , a-x-f-b-y-j-c ,. 

X,--- - , -^ - and y -- -^ — ! ^-^-'—^\, (2) 

agX-f bgy I c„ a^x+^gy+c^ 

When thèse équations represent z. transformation T, they can be 

thrown into a normal form in which the constants in the équation 

are the côordinates of ihe three invariant points and the character- 

istic cross-ratios along the invariant lines. In Fig. 4 let the 
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cûordinates of P be (x, y) and of P, be ^^x,,y,); lot thc côordinates 
of the tliree invariant points be (A,B), (A,,B,), and (Aj,Bs)- 
We proved in Art. 4 the following equalities: 



APAC AP.AC APEC AP.BC 
''^ APBC AP,BC' y~ 



APAB ÂP.AB' 



(3) 



APAB AP,AB 
-^~ APAC' APjAC" 

Thèse may be written in another form, as foUows: 
AP,BC _^PI^ AP,AB APAB AP,AC_ APAC 

APTÂC ~ ' APÂC' AP.BC" ' APBC" AP, AB~' " APAB" 
Expressing the areas of thèse triangles in déterminant form in 

terms of the cûordinates of their vertices we hâve 



"1 yi 

A, B, 
A, B. 



K- 



ix y 
A, B, 
A, B, 



X, y, 

A B 
A, B, 



x, y, I 

A B 1 
A. B. Il 



y 

B 



II 
il 



X, y 

A B 

A, A, I 



- - k. 



|A, B, I 
|A, B, I 

X y I 

A B I 

B, B, i| 



I X 

II A 
A, 

Ix 
A 



y 

iB, 
A« B, 



i| 
I 
I 

I 

1 
I 



(4) 



X, y, I. X y i| 

lA B I lA B il 

A^ Bs I |A, B, ij 

Thèse three forms are not independent and the last iriay be 
regarded as superfluous. 

-kj and ky-- k, then the most convenient form is as 



Putting 



K 



follows: 



", y. I 

A B I 


X y II 
A B I 


X, y, I 

A B I, 


|x y 
A B 


I 
I 


A, B, I 


A, B, , 

-- k, - - ; 


A, B, I, 


,A, B, 

K n 


I 


^1 y, I 

A, B, I 


X y I 
A, B, I 


«i yi I 

A, B, I 


X y 
A, B, 


I 
I 


A., B, 1 


A, B, , 


A. B, 1 


A, B, 


I 



(5) 



Thèse normal forms are capable of another interprétation; the 
values of the déterminants are proportional to the perpendicular 
distances from Pj and P to the sides of the invariant triangle. 
They express the fact that the cross-ratios of thèse perpendiculars 
are constant for ail pairs of corresponding points. 
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6 Expllolt Normal Forma for Type I. Equations (5) are 
linear in x^ and y^, and may be solved for thèse quantities, giving 
the explicit normal forms of th e transformation T. (See Exer- 
cise i). Solving we get 



X y I o 
A B I A 
A, Bj I k,A, 
•Ajj Bg I kgAg 



X y I o 
A B I I 
A, Bi I k, 
Ag Bg I k. 



and yj: 



X y I o 
A B I B 
A, B, I k,B, 
Ag Bj I kgBg 



X y I o 
A B I I 
Aj B, I k, 
Ag Bg I kg 



(6) 



If we pass from Cartesian to homogeneous côordinates, thèse 
forms may be written. 



P^i = 



X y z o 
A B C A 

Aj ^ 1 ^1 11 
Ag -D g v^g KgAg 



f>yi 



X y z o 
A B C B 
A,B, C, k,B, 
A, Bg C, k,B, , 



^z, 



(7) 



X y Z o 
A B C C 
A, B, C, k,C, 
Ag r>g Cg kgCg 

Making the C's and z*s unity and dividing the ist and 2nd by 
the 3rd, we get équations (6). 

The law of formation of thèse déterminants is évident. 
The déterminant of the invariant triangle is bordered above by 
X, y, t, on the side by A, k^A,, kgAg, etc. 

§2. Type II; Its Properties and Normal Form. 

7. Two Croaa-Ratloa and Two Characteriatic Constants. 
We come now to the considération of the two-dimensional trans- 
formations of the second 
type, whose invariant figure 
is composed of two lines, 
their point of intersection, 
and a second point on one 
of thèse lines. Let T be a 
transformation of this type 
leaving invariant the real 
plane figure ABC, Fig. 5 
The transformation T' in- 
b duces along the invariant 




Fig. 5. 
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line AB a one-dimensional hyperbolic transformation whose 
characteristic cross-ratio is k, and in the pencil tbrough A a one- 
dimensional transformation whose cross- ratio is k,. T' also in- 
duces along the invariant line 1, and through the invariant point B 
parabolic transformations whose characteristic constants are re- 
spectivelya* and a. Thèse four one-dimensional transformations 
are not independent and our next problem is to détermine what 
relations exist among them. 

8. The Cro88-Ratlo8 k and ki are Equai. It can be shown 
that the two hyperbolic transformations, one along AB and the 
other through A, are both characterized by the same cross-ratio k 
when the éléments are taken in the right order. The transforma- 
tion T' and its invariant figure constitute the limiting form of a 
transformation of the first type with invariant triangle (ABC). In 
the case of the invariant triangle (ABC) it was shown in Art. 2 
that the product of tï}fi cross-ratios k, ky k^. is unity when they 
are reckoned in the same order around the triangle. In the triangle 
let C be made to coincide with A, then the ratio ky along CA 

becomes unity; this gives the relation k^ kz=i or kjj^ r— . Now 

k is the cross-ratio of the pencil A(BCPP,) and k2=(ABXX,); 
interchanging the rays A and B in the range we hâve hâve 

=(BAXX,). Hence the characteristic cross-ratio of the range 

along AB is the same as that of the pencil through A, the order of 
the éléments being as follows k:==(BAXX,)=A(ACPP,) where 
X and X, are a pair of corresponding points on the line AB. 

9. The Two Charaoteristio Constants Hâve the Relation 

a'=:pa. We now go on to establish the relation between a, and a, 
the characteristic constants of the two parabolic transformations 
along C and through B respectively. 

Let the angle lAB be ^ and let the distance AB be d. From 
the theory* of one-dimensional projective transformation we hâve 

I I 



AC, AC 
and 

a^cotP^BA— cotPBA=cot^,— col^. 

In the triangle ABC, Fig. 4, we hâve 

sin^ô sin*^ sin*<^ 



(8) 



AC* BC* AC'-fAB*— 2AC.AB cos<^ 
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■• sm«d-- — - — =- ^ ; 

AC*+AB*— 2AC.AB cos<^ 

I sin^^ AC*cos'^<^— 2AC . AB cos<^-j-AB*, 

~sin«^ '" AC« sin»<^ 

AB — AC cos<A 
AC sin<^ 

In like manner we fînd, 

AB — AC, cos<t> 

COt , rrz _ 1— r— ^• 

' AC, sin<^ 

\B AB 

* AC, sin<^ AC sin<^ 

AB/ I I \ AB , , sin<t> 

-^sinpUc^-Âcj^sin^"' ^' '^ ^XB " ^^^ 

Hence a is a constant multiple of a; thus a ~pa, the constant 

.... , . sin<^ 
multiplier bemg .^. 
AB 

10. Relations Unaltered by the Transformation T'. The 

cross-ratio of the pencil A(BCPP,) is k and it can be shown 

that k is also equal to the cross-ratio of the four perpendiculars 

from P and P, on the invariant lines AB and Al. 

Let the feet of the perpendiculars from P and P, on AB be p and 

p,, and the feet of the perpendiculars on Al from P and P, be 1 and 

, sinPAB sinP.AB Pb P,b, 

^- ^^^" ^-sinPAC ^-mP,AC^Pr^ Pj, ' ^" "^^'^^"^ 

PI PI 

form this becomes ^ -\ - -- k ,^, • This means that the cross-ratio 
Pjb, Pb 

of thèse four perpendiculars is constant for ail pairs of correspond- 
ing points in the transformation T'. 

Theie is another very useful relation among certain perpendicu- 
lars which can be shown to be constant for ail pairs of correspond- 
ing points. Let BT be a line through B parallel to Al. Let the 
feet of the perpendiculars from P and P, in Bl' be h and h,. We 

proceed to show that - ^ — - --—m; where m is constant *for ail 

pairs of corresponding points in the transformation T'. Dénote 
the angles PBl' and P,Br by y and y, respectively. Then 
P,h, _siny^ Ph_ siny P,h, Ph_siny siny, 

P;b, ~sin^, Pb~sin^ P,b, Pb~sin^ sin^, ' 

Since y=^iSo^--(e+<t>) and y, ::=i8o»— (^, +<^), we hâve, 



p,b, 



newson: projective transformations. 
Ph 



51 



Pb 



--cos<^+cot^, sin<^ (cos^ fcol^ sin<^) 
=:i-(cot^,— cot^) sin<^=a sin<^. (10) 



.-. m— tt sin<^ and is constant for ail pairs of corresponding points 
in the transformation T'. 

M. Impllcit Normal Form of the Transformation T'. The 

two formulas just proved enable us to write down the analytic 
expression for the transformation T' in its implicit normal forra. 
Let the coôrdinates of A be (A^B), of B be (A^B,) and let p be 
the tangent of the angle which the line Al makes with the axis of 
X. In the formulas 



P.L , PI ^ P,h, Ph . ^ 

P7b7=^Pb""^P;b; = Pb-+^^^^"*- 

we can substitute for thèse perpendiculars their analytic expression 
in terms of coôrdinates of the invariant points and the inclination 
p of the lines 1 and V. Making thèse substitutions we hâve, 



X| yi I 
A B I 
I p o 



X y I 
A B II 

I p o| 

V In p- 



X, y, I X y I 

A B I A B I 

A, B, I A B^ I 



Xi y, 1 X y I 
A, B, I A, B, I 
I p o I p o 

I H-p« 
X y I 
,A B I 

'a, b, I 



and --^" 

^1 yi I 
A B I 

A, B,i 



a sin<^. 



Since j i-jp'^zrrsect/r, d is distance AB, and a' =-. "'/^a, thèse 



sin<^ 
AB 



reduce 


to 










A 


yi I 

B 1 




X 

A 


y 

B 


I 

1; 


I 


p 


=k 


I 


p 


0, 


"1 

:A 

A, 


B I, 




X 

A 
A. 


y 

B 
B, 


I 

I 



X, yj I X y I, 

A, B, I A, B, I 

I p o I p o 

-; and = 

X, y, I X y I 

A B I jA B I 

A, B, I A, Bj I 



. (II) 

cos^ 



12. Expllcit Normal Form of Type II. The above équations 
are both linear in x, and y, as may readily be seen by expanding 
the déterminants. Expanding and solving for x, and y, we get 
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X y I o 
A B 1 A 




X y I o 
A B I B 




A, B, I kA, 

; I p Aa^- 1 

='x y I o andy,- 


A, B, I kB, 

I p Ba-f p 


a= 


X y 1 o 


* 


A B I I l 


A B I I 




A, B, I k 


A, B, I. k 




,1 P o a j 


I p o a 




In honiogeneoiis form tliis resiilt niay be writlen 


X V z o ' X y z 


O 


A B C A ABC 
P^'— A, B^ C, kA, ^ ^>''— A, B, C 


B 
1 ^<^i 


I p o Aa-f-I I p O 


Ba + p 


ix y z O 






A B C C 




pz = 


A, B, C, kC. 






' P 


O Ca+O 





COS^ 



(I2) 



.13) 



In thc final form we hâve the projeciive transformation o£ the 
second type, 

/BXj=ax-t by + cz, py,=aiX-} b^y-f c,z, pz,==agX+bjy-f c^ 
expressed in ternis of its essential parameters. 



S3. Type III-, Its Froperties and Normal Form. 

13. The Mo8t Dlffloult Case. We corne now to the considéra* 
tion of projective transformations of type III. The géométrie 
properties of transformations of this type are more difïîcult of 
détermination than those of any other type and in conséquence a 
différent method is employed in the discussion of this type. A 
more direct method is désirable but is not at hand. 

14. The Relation a = fi a. The invariant ligure of T" is a 
lineal élément Al; /'. r. an invariant point A and an invariant lîne 
1 through the point A. It is évident that T" produces a one- 
dimensional parabolic transformation of the points on 1 and also a 
parabolic transformation of the pencil of lines through A. We 
must first détermine the relation of thèse two one-dimensional 
transformations. 

Type III may be considered as a spécial case of type II in which 
the invariant point B is brought to coincide with A and at the same 
time the invariant line AB is brought to coincide with 1. We 

proved in Art. 9 that . a = a, where <^ is the angle BAI, d 

the distance AB, a and a the characteristic constants of the trans- 
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formations through B and along 1 respectively. When type II 
dégénérâtes to type III, sin<^ and d become zéro at the same time 



and we hâve a =lim. 



sin<^ 



a=/Att; fjL is so far undetermined but 



will be shown later to hâve an important géométrie meaning. 

16. The Invariant Conic K. Let T" be a transformation of 
type III leaving the invariant the lineal élément Al, Fig. 6, and 

transforming P to P, and F, to P^; 
suppose also that Q on Al is trans- 
formed to Q, and Q, to Qg. In 
the invariant pencil through A we 
bave cotFjAl— cotPAl=cotP,Al— 
cotP^Al=tt. Along the line Al we 
I I I I 

Âg;" 




bave . _ — -—— -= -— - — 



AQs AQ, AQ, AQ 
with the relation that a=fm. 

Let K be the conic touching Al 
at A and passing through P,P, and P.,. If Q be the point where 
the tangent to K at P cuts 1, then the tangents at P, and Pg will 
eut 1 at Qj and Q, respectively. Taking the origin at A and the 
axis of X along Al, the équation of K may be written 
ax* — 2hxy+by2=2y. 
Let the côordinates of P,P,, and Pg be (x',y'), (x,,y,) and 
(Xg,yg) respectively. The tangent to K at P is-given by 
axx' — hxy' — hx'y byy'=y i y'. 
This line cuts Al at Q, so that 

Ag= /' r 
ax — h y 

In like manner the intercepts on Al of the tanjf<ents at F, and Pg 

are respectively 



ax, hy 



- and 

, axg— hy.. 



Thèse intercepts must be AQ, and AQg respectively; for we 
hâve, taking the différence of their reciprocals, 

-hyg ax, — hy, ax, — hy , ax'— hy' 



ax» 



Yi 



Vy? yi / Vyi y / 



since * =cotP.Al, — î-= cotP, Al and - , =cotPA]. But we know 
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that a==fia; and if we put ft=a, it follows that the transformation 
T" which transforms P into P, and P, into Pg also transforms Q 
into Q, and Q, into Q^; Q, Q,, and Qg being the intersections 
with Al of the tangents to K at P, P,, and P^. It follows immedi- 
ately that the conic K is transformed into itself, for it is transformed 
into some conic K' which must touch Al at A, since Al is an invari- 
ant élément; since PQ is transformed into P,Q, andPjQ^ intoP^Qj, 
it follows that K' must touch P,Qi at P, and PgQg at P^ and hence 
K' is the same conic as K. 

mTheorem J. The transformation T" which leaves invariant tJtt 
iineal élément Al and transforms P into P^ and P, into Pg a/so learrs 
impartant the conic determined by Al, P, P, and Pg. 

16. Invariant Relations. From the relation cotP^Al=cotPAl-|- a 
we see that 

where (x,,y,) and (x,y) are the côordinates of Pj and P in rectan- 
gular côordinates. From this relation and the équation of^ the 
invariant conic through P and P^ we can deduce another important 
relation between the côordinates of P and Pj. Solving the équa- 
tion ax* — 2hxy+by* — 2y as a quadratic in x we hâve 
ax— hyr^y v'h»— ab+ 2a, 

y. 



X 



or a -^h+ 1 h«— ab-f 2a 

^ y 

The same relation holds for x^ and y,, viz: 



^"~ — h 11 1^2 — ab+ ^^ ; subtracting we hâve 

^' y, 



/x, XV 

Vy» y / 



aa--rl h*^ abf 2a__l h2_ab+2a 

yi y 

Scjuaring we get 

I I . . a 



V ' '* * J^"^ - ab-i 2a + 



,2 



Substitiiting for tlie radical its value, this reduces to 

I I /ax — hv\ a „ I x a , , ^ 

- = --+«( ) 4 a^z^ - - + aa \r — a«^— ha. ( 15) 

y, y\y/2 y^y^a 

The two relations — ^= Ua and — = h aa ^ — h-^* — ha 

yi y yi y y 2 
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are independent of the character of the coordinates whether rec- 
tangular or oblique. If oblique coordinates are used then x, and 
y, are proportional to the perpendicular distances froni P and P, 
on Al and Al' some line through A. 

17. Implioit Normal Form of Type III. Let the coordinates of 

the points A,P,P, be (A,B), (x,y) 
(x^,y,) and let the line 1, Fig. 7, 
make with the axis of x an angle 
whose tangent is p and let Al' make 
with the axis of x an angle whose 
tangent is p'. Replacingl the per> 
pendiculars in the above relation by 
their analytic expressions «rin terms 
of the coordinates of ^A. P, P, and 1 
we hâve 



ï^' 



Flg. 7. 



A 
1 



B 

Pi 



!a 
II 



y 

B 



-+a; 



II 



yt 
p 
Pi 



X 

I 
II 



A 

.1 

y 
P 
Pi 



yi 

B 



X 

A 

1 






(16) 



X 

A 

,1 



y 

B 



-aa- 



yi 

B 



X 

A 

I 



y 

B 



x 

A 

I 



y 

B 



11 



+ a «—(h' I a)«. (i6a) 



= 1 without altering 



I p o; I p 

The line Al' may be chosen so that 

the generality of the resuit. 

IS. Tho Expllcit Normal Form for Type lil. Thèse two équa- 
tions are linear in Xj and y, and their solutions for x^ and y, give 
the explicit form for the équations of Type III. Solving we hâve 

y I 



X 

lA 

II 



X 

A 

I 



B 

P 

Pi 

y 

B 
P 



o 
A 

Aatt-7 I 
a 



(;a^_h'„) 



-a+I 



o 
I 

aa 
a 



I Pj o -a«— ha 
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X 

A 
I 


y 1 

B I 
P o 




B 
Baa-rp 








y 


1 ~" 


I 


Pi o 


B(^a«-h'a) + pa-fP, 




x~ 

A 

I 


y I 

B I 
P o 


O 

I 
aa 








1 


Pi o 


a* — h tt 
2 




Il the condition that .^ 


Pi' 


I. 


n homogeneous coôrdinates thèse may be written 


px,«= 


X 

A 


y z 

B C 
P o 

P, o 


o 
A 

Aao-|-i 

a(^ a«-h'a) + a+I 


f 


py,=-^ 


X 

I 


y z 

B C 

P o 


O 

B 

Bao+p 


y 






Pi o 


"{i 


_a8_h'aj+pa + p, 




pz,= 


X 

A 


y z 
B C 

P o 


o 
C 
Caa 


. 1 ■ 






Pi 


o 


c(4 


-a«— h'a)j 









(17) 



(i8) 



§4. Type 4: Perspective Transformation; Properties and 

Normal Form. 

19, Single Cro88-Ratlo k. The fundamental invariant figure 
of a perspective transformation consists of a line 1, a point O not 
on 1, and the pencil of rays through O. In the spécial case that 
the point O lies on 1, the transformation becomes an elation. 
Fixing our attention on the fundamental invariant figure we see 
that every invariant line in the plane except 1 has on it Iwo invari- 
ant points, O and its point of intersection with 1; also every pencil 
having its vertex A on 1 is an invariant pencil in the plane, and 
has in it two invariant rays, 1 and the line AO. The effect of a 
perspective transformation in the plane is to move a point P along 
the invariant line PP, to P,. Thus we hâve on each of the invariant 
lines through O a one-dimensional hyperbolic transformation with 
two invariant points O and A. Likewise in each of the invariant 
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pencils with vertices on 1 we hâve a one-dimensional hyperbolic 
transformation. A one-dimensionai hyperbolic transformation is 
characterized by the constant cross-ratio of the invariant élé- 
ments and every pair of corresponding éléments. Thus along 
the line AO we hâve (AOPP^)=k. Let A, be a point of 
I; in the pencil with vertex at A, we hâve the cross-ratio 
Aj(AOPP,>:=k. Since every line through O cuts this pencil in a 
range having the same cross-ratio k, it follows that the one- 
dimensional transformations on ail lines through O are characterized 
by the same constant k; also the one-dimensional transformations 
in ail pencils with vertices on 1 are characterized by the same value 
of k. 

Théo rem 4, A perspectwe transformation S of the plane is com- 
pletely characterized by its fundamental figure and a characteristic 
cross-ratio k. 

• 

20. Type IV a Spécial Case of Type I. A perspective trans- 
formation S, /. <?. a transformation of type IV, may be regarded as 
a spécial case of type I. We proved for type I that k^kyk^— i, 
where thèse quantities are the characteristic cross-ratios taken in 
the same order around the triangle. Along one side, e, g, BC, of 
the invariant triangle we hâve kx---(BCXX,). If kx=i and B and 
C do not coincide, then X and X^ must coincide and and every point 
on the line BG is an invariant point, and every line through A is 
an invariant line of the transformation. Thus when one of the 
cross-ratios as k, of type I becomes unity without B and C coin- 
ciding, T dégénérâtes into S, a transformation of type IV. 

21. Cro88-Ratlo the Same on ail Lines Through A. Since 

kx^^i, we hâve k^zr^r— ; thus the characteristic cross-ratio along 

CA is the reciprocal of that along AB. Interchanging C and A in 
the formula for ky we get the reciprocal of ky; hence the cross- 
ratio along AC reckoned from A to C is equal to that along AB 
reckoned from A to B. /. e, (ACYYj^CABZZj^-kj,. The cross- 
ratio of the pencil through C in kg— C(ABPP|). But every line 
through A is now an invariant line and ail the lines through A eut 
the pencil through C in the same cross-ratio k^. Thus the trans- 
formation S produces one-dimensional transformations along each 
of the invariant lines through A and thèse one-dimensional trans- 
formations are ail characterized by the same cross-ratio k. 
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22. Type IV a Spécial Case of Type II. A transformation T' 
of type n is characterized by a hyperbolic one-dimensional trans- 
formation aiong its invariant line AB and a parabolic one-dimen- 
sional transformation along its invariant line Al. If a the charac- 
teristic constant of the parabolic transformation be equal to zéro, 
the parabolic transformation along Al is the identical transformation 
and every point on Al is an invariant point. The invariant figure 
is now the point B, ail lines through B, and ail points on 1. 

The transformation T' dégénérâtes into S when the characterisiic 
constant a is zéro. 

In T' it was proved that the characteristic cross-ratios along AB 
and through A were equal. Hence it foUows in the degenerate 
.form S that the characteristic cross-ratio along any invariant .line 
is equal to that in any invariant pencil. 



23. Impllcit Normal Form. The 




FIjf 8. 



cross-ratio of the pencil 
A(01PP,), Fig. 8, is k, 
whence we hâve 

sinPAO sinP,AO_ 
sinPÀl 'smP;AT~ 

Po P,o, u t» ^ 
-t— -- : p . where Po and 
PI Pi 11 

P,o are the perpendiciilars 

from P and P^ on the line 

OA, and PI and P,l, are 

the perpendiculars from P 

and P, on the line 1. In 

another form this may be 



wntten 






---r.V 



PI 

Po 



(19) 



In like manner the cross-ratio of the pencil O(ArPPj), where 
or is parallel to Al is unity; for OP coincides with OP,. This is 



given by 



sinPOA sinP,OA 



Po 
'Pl 



PtO 



(20) 



sinAOr sinPjOr "PI Pil, 
where Po and P^o are the perpendiculars from P and P^ on 
AO, and PI and P^l^ are the perpendiculars from P and P, 
on 01. Let the coordinates of P, P,, O and A be respectively 
(x»y) (^lyi) (A,,B^) and (A,B) and let p be the tangent of 
the angle which the line Al makes with the axis of x. The 
perpendiculars in the above expression may now be replaced by 
their analytic expressions in terms of the coordinates giving us 
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A- 'b' ; 

I p O 


=k 


X y I 
A B I 
I p o 
X y I 
A B I 
A,B, I 


; and 

• 


A.B. I 
I p 

''i y/ I 

A B 1 
A.B, I 


X y I 
A.B, I 
i p o 


A B I 
A|B, I 




X y I 
A B I 
A.B, . 



(21) 



24. The Expllcit Normal Form of 8. If the above équations 
of the transformation S are solved for x, and y,, we get the 
following explicit normal form: 



X y 
A B 



Y 




A, Bj I 

I p o 


-^1 


• 


X y I 
A B I 
A,B, I 
I p o 



o 
A 
kA 

k 

o 
I 
k 
o 



and y,=^ 



X y 
A B 
A.B. 

I P 


I 
I 

I 
o 


o 
B 

kp 


X y 
A B 
A,B, 


I 
I 
I 


o 

I 
k 


I P 


o 


o 



(22) 



In homogeneouscoôrdinates thèse may be written in the form 



X y z o I 

A B C A ! 

^^1-' A,B, C, kA, j'^^i 

I p o k i 



f>z,- 



X y z o 
A B C B 
'a, b, c, kB, 
I p o kp 



X y z o 
A B C C 
A, B, C, kC, 

I p o o 



(23) 



§5. Type V; Elations, Properties and Normal Form. 



20. A Single Characteristic Constant a. In the case of an 
elation the invariant figure consists of ail points on a line 1 and ail 
Unes through a point O on 1. An elation S' transforms a point P 
of the plane into P^ some other point on the line OP. On each of 
the invariant lines through O there is a one-dimensional parabolic 
transformation having its single invariant point at O. Every 
pencil of lines having its vertex at A, some point on 1, is an invari- 
ant pencil of the transformation. In each of thèse invariant pen> 
cils there is a one-dimensional parabolic transformation having 1 
for its single invariant line. 
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Let S' be an elation leaving 
invariant the fundamental figure 
of Fig. 9. A line g parallel to 1 
will be transformed into g, also 
parallel to 1. For g and g, both 
belonging to a pencil whose 
vertex is the point at infinity on 
1. Some line as / will be trans- 
formed by S' into the line at 
infinity. Let lis first consider 
the parabolic transformation 
^ 0^ g^ along the line OP perpendicular 
to 1; we hâve 
Fiir. ». 

I I I II 

0P7"" ÔP"~~ÔPi"~ 00 "" OP,"'"* 
The characteristic constant a is the reciprocal of the segment 
OPi where P, is the point that is transformed to infinity. Along 
any other line through O as OS making an angle with 1 we 
hâve 

os. -5s=ô^ -"''""• 

Let A any point on 1 be the vertex of an invariant pencil of rays 
and let AO^-d. The elation S' transforms AP into AP, and AP, 
into AK perpendicular to 1. Let the angle PAO=<^, P,AO -♦,, 
P, AO— <^i, etc. Along OP we hâve 

I I I 

— a. Substituting thèse values 

cot<^, — cot<^ -dtt. (2+) 

Thus we hâve the expression for a one-dimensional parabolic 
transformation of the pencil of lines through a point on 1. 

Théo rem f. Every parabolic transformation in the plane whethrr 
along an invariant Une or through an invariant point can be expressed 
in ternis of a single characteristic constant a. An elation is eompleiely 
ilt'terminetl by its fundamental invariant figure and a characteristic 
constant a. 

26. Type V a Spécial Case of «Type II. We showed in the 
last section how type IV might be considered as a spécial case of 









OP, OP 


«"^olr 


" d 


ÔP 


^ COt<^ I 

d"'OP, 


we hâve 
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type II, when a^=^o in type II. We shall now show that type V is 
also a spécial case of type II. In type II when k, the character< 
istic cross-ratio of the hyperbolic transformation along AB and 
through A, is unity, thèse two one-dimensional transformations are 
both identical transformations and hence every ray through A is an 
invariant ray; therefore for k=i, the transformation T'(ka) of type 
II dégénérâtes into S' of type V. 

27. Type V also a Spécial Case ôf Type III. A transformation 
of type V may be also regarded as a spécial case of type III. In 
type III the characteristic constants of the parabolic transforma- 
tions along l and through A satisfy the relation a'z^oa. When a 
is zéro a is always zéro and the transformation along l is identical 
having ail points in 1 invariant. But a is the radius of curvature 
of the invariant conic K touching 1 at A. The équation of the 
invariant conic K is 

ax*— 2hxy+by*=2y. 

AVhen a=o this breaks up into two lines 

y=o and by — 2hx=2, 
which are invariant lines. The line by — 2hx — 2=0 is a second in- 
variant line through A and hence ail lines through A are invariant 
lines. Our transformation of type III thus dégénérâtes into one of 
type V. 

28. Invariant Relations and Implicit Normal Form. Let P and 

P, be any two corresponding points in an elation S' and let PI and 
P,l, be perpendiculars let fall from P and P, on the line 1 of 
invariant points; let Pd and P,d, be perpendiculars let fall from 
the same points on any other line through O as OD; evidently from 
the figure we hâve the relation 

^-^=^-^. (25) 

P,l, PI ^ ^^ 

We also hâve 

III I asind , ^v 

P7r^"~ PI "" OP.sind ~ ÔPsin^ "~ sin^ ~ *"" ^ ^ 

where B is the angle which the line OPP, makes with l. Let the 
coôrdinates of P, P,, and O be (x,y) (x,,y,) and (A,B) respectively. 
Let p and p^ be the tangents of the angles which the lines Ol and 
OD make with the axis of x. 

We can now replace the perpendiculars in the above invariant 
relations by their expressions. in terms of the coôrdinates of the 
-invariant pointa and Unes. Thus we get 
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«1 yi I 

lA B I 




X y ■ I 
A B I 


;i Pi o 




o p, I 



i/i+Pi^__ i/i+P i'; 

X, y, I X y I 
A B I A B I 
I p o 



I p o 

I _Pi o| 

A B I 

I p o 



X y I 

I p o 

X y il 

A B i; 

I p o' 



+a. 



|/i+p« yi + p* 1 i+P* v/i+P* 
Thèse forms reduce to 



1", y, I 

lA B I 




X y I 
A B I 




X, yi i 

I p o 




X y I 
I p o 


il p, o_ 


I p, o 
X y I 
A B I 




I p, o 


= 


I p^ o 


i", y, I 
'a b I 




A B I 


X y I 
A B I 


|i p o 




I p o 




I p o 




I p o 






(27> 



But p, is purely arbitrary and may be so chosen that p^— p=i. 

29. Expllcit Normal Form of Type V. The above implicit 
normal form of a transformation S' of type V may be solved for x ^ 
and y, giving us the explicit normal form for S'. Thus 



and y^ = 





X 


y 


I 


o 




A 


B 


I 


A 




I 


p 


o 


I 




I 


Pi 


o 


Aa + I 


^1— 


X 


y 


I 


O 




A 


B 


I 


I 




I 


P 


o 


O 



X y I 
A B I 
I p o 
I p, o 


o 
B 

P 

Ba + p, 


. I P — T 


X y 1 
A B I 
I p o 


O 

I 
O 


'l'P.-'- 



Hère a is — of the implicit normal form. 

In homogeneous coôrdinates the last équations become 



px,= 



X y 


Z o ; 


X y z 


O 


A B 


C A 


ABC 


B 


« P 


o 1 • i;''y.= 


I p o 


P 


I Pi 


o Au + 1 1 


I p, o 


B«+P, 




'x y z 


• 






jA B C 


c 






'' ' |i p o 


• ■ 






I p, o 


Ca 





(.29) 



In the last form we hâve the projective transformation of type V 
expressed in terms of the essential parameters of the transformation* 
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I. Obtain the explicit normal form of a transformation of type 
I from the implicit normal form by solving équation (4) for x^ and 

Let the équations of the implicit form be written 



A B i] 
Ag Bg I 

'A,B, I 
lAg Bg I 



N 



^1 >'! ï 

A B I 
Al H, I 

A.B, I 
'A„ B2 1 






(i) 



Kxpanding and collectinR: 



« 



x,-|D(B H,)- kN(H, lî,)j--y, j n(A-A,)--k,N,(A,- A,) J 

--D(AB,--AJ}) I kN(,A,B.— A,B,) 
X, -) Da^^-15,)-k,N,(B,-.H, ;.- y, ) D, A-A. ,k,N, (A, A,) j 
-: D(AB, A,B) i k,N,(A,B,— AjB,). 



yi^ 









X y 1 





A B i 


A B I 


A 


D A, B, I (AD- A,kN4-A.,k,N,) 


A, B, I 


kA, 


A, B, 1' 


A, Bj I 


k,A, 


A B I 


,x V I 





D A, B, I (D- kN fk,N,) 


'a b i 


r 


A, B, I 


A, B, I 


k 




A,B, . 


^i 




X y I 





|A B i| 


;A B I 


B 


DJA, B, I (BD-B,kN j B^k.N.) 


lA, B, I 


kB, 




A,B, 1 


A,B, I 


k,B, 


A B I 




!x y I 





D 


A, B, I 


(D— kN+k,N, 


A B I 


I 




A,B, I 




A.B, I 
A,B, I 


k 



(ii) 



(iii) 



2. Show that the déterminant of the explicit normal form of T is 

(A B 1:3 
A^kk, |A, B, i|. 
lA, B, ij 
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A= 



B I 


A 




A 1 


A 1 


A B A 


B, I 


kA, 


A,. 


kA, 


A, B, kA, 


B.. 


k.A, 


!A,. 


k,A, ! 


;A,B, k,B, 


jB I 


B 




A ] 


i B , 


A B B 


'b, I 


kB, 




A, j 


i kB, 


!A,B,kB, 


;b,i 


k,B, 




A.: 


k.B, ; 


,A,B,k,B, 


B I 


I 


A 


[ I 


A B I 


B, I 


k 


A, 


[ k 


A, B, k 


B, , 


k, 




A, 


' k, 


'A,B,k, 



|A B C 

!a,b, c, 



Expai^ding A, B, etc., wo hâve 
A=k,A,(B— B,) + kA,(B,— BM-A(B,— B.). 
A,..k,B,(B— B,)+kB(B,-B) + B(B,-B8), 
A,=^k,(B-B,^+k(B._B)+(B,- H,), 
B=k,A,(A— A,) + kA,(A,-A) + A(A,-A,), 
B,--=k,B.(A— A,)4kB,(A,— A) |-B(A,— A^), 
B,^k,(A— A,)-J-kCA,-A) + (A,-A,), 
C-^k,Aj(AB,— A,B)-|-kA,(AjB— ABg) + A(A,B,— AjB,), 
C,=k,B,(AB,— A,B) ]-kB,(A,B - AB,)-|-B(A,B,— A,B, ), 
Cj -.k,(AB,— A.B) I kCAjB-AB.)-} (A,B,— A^B,). 

k,A, kA, 
.•.A=. k,B, kB, 
k, k 



A: 


|B-B 


1 


B„- 


B 


B, 


— B, 


' 


BK 


'lA-A 


1 


a;- 


A 


A, 


-a; 


, 


'1 


JAB,- 
kk, 


-A. 

|A 

!a. 


B AgB 

B 1,3 

A, I. 

B. I 


-AB, 


A, 


B,-A, 


.B,| 



3. Obtain the explicit normal form of type II by solving the 
équations of the implicit normal form for x, and y,. 

4. Show that the déterminant of the explicit normal form of 
type II is given by 



A 

.k A, 



B 1-3 

B, i| . 

P o| 



5. Obtain the explicit normal form of type III by solving the 
équations of Art. 17 for x, and y, and show that the' déterminant 
of the explicit form is /v^=^i. 

6. Show that T" leaves invariant besides the conic K the pencil 
of conics to which K belongs, ail having contact of the third order 
at A. 
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7. Obtain the explicît normal forni of type IV by solving the 
équations of Art. 23 for x, and y, and show that the déterminant 
of the explicit form is 

lA B I 3 

,- k'iA^ B, I . 
.1 p o 

8. Obtain the explicit normal form of type IV from that of type 
1 by making k, k and 

B,-B . ^ . 

9. Obtain the explicit normal form of type IV from that of 
type II by making a -o in type II. 

10- Obtain the explicit normal form of type V from the implicit 
form by solving équations (27) for x, and y,; show that /\ i for 
type V. 

n. Show that the* explicit normal form of type V resiilts when 
k^^i in type II. 

12. Show that type III dégénérâtes ïnU) type V when a o in 
the explicit form. 

ADDENDA. 

1. The theory of the normal forms of projective transformations 
in three dimensional space is wholly analogous to the theory of 
those in the plane set forth in this paper. The explicit normal 
forms for the thirteen types in space hâve been determined and 
most of the forms generalized for n dimensions. Thèse results 
ivill be published later. 

2. In one-dimension there are but two types of the transforma- 

ax+b , 1 ,, , 

tien, X, ., thèse are the well known forms: 

' cx + d 

X, — A| , X — A, I I 

• - '-r K - - ^ -la 

Xj — A X — A ' X, — A " X— A 

Thèse explicit forms when solved for x^ give respectively 

X I o 
A I A 

1 o Aa4 I I . 





X 


I 







A 


I 


A 




A| 


I 


kA, ; 


X- ^== 


1 




1 1 


■^1 


X 


I 






X I o 
Ail' Ail 



A, I k . I o a 

The analogy of thèse forms with the forms for the plane is évident. 
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The déterminants of thèse forms are respectively 



A-:k 



II 



and 



3. The niost gênerai form of projtxtive transformation in spao 
leaves invariant a tetrahedron. The cxplicit normal form in 
homogeneous coordinates is as follows: 



px, 



X y z w 







x y 


■/. 


w 





A B C D 


A 




A B 


c 


D 


B 


A, B, C, D, 


kA, 


; py 1 


.--A,B, 


^'^ 


I>, 


kB, 


Aj B, C, D» 


k,A, 




A,K, 


c„ 


D, 


k,B, 


a,b;c.;d; 


k,A; 




A,, B, 


c; 


d; 


koB., 


X y Z W 







X V 


z 


w 





A H C 1> 


c 




A B 


C 


D 


D 


A, B, C, I), 


kC, 1 


: pw, 


A, 15. 


(', 


J^ 


kD, 


A, B, C, D, 


k,C. 




A. H., 


c. 


n; 


k,D, 


A., B, C, D, 


kx; 




K K 


c. 


L), 


k.I>, 



P^l 



The déterminant of this form in Cartrsian coordinates is as follo\v>: 
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A. 

^. The nornial forms of projective transformations in this pa}>» r 
thoiigh dcduced from ^con)etric considérations for rcal transforma 
lions hold also for compkx variahlts. 
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Wlth Plates XIII to XVII. 

In the study of the material hère présentée!, it was found that 
the niost satisfactory mounts were made from spécimens boiled in 
a solution of KOH composed of equal parts of water and saturated 
solution of the potassium hydrate. The material was allowed 
to boil several minutes, then was transferred to warm water and 
washed with cameFs hair brush until ail the coloring matter had 
left the body. From hère the spécimens were readily transferred 
to glycérine jelly for temporary study or through the clearing 
mixture mentioned in the previous paper into balsam for permanent 
référence. 

I am again placed under obligations to Professer T. D. A. 
Cockerell who lias very kindly read the manuscript and given 
some notes upon the species hère studied. The drawings 
accompanying this paper were made by Miss Ella Weeks under 
the author's immédiate supervision. Thanks are due her for the 
care and skill exercised in their production. 

AU measurements given, both in text and plates, are in micro- 
millimeters. 

Leoanium maolurœ nov. sp. Plate xili, Figs. 1.2. 

Feniale. Scale; long. 3 to 5, lat. 2)^ to 4, ait. ijj to 2, /x. 
Color lighfbrown, older scales comparatively flat, yqunger scales 
when dry wrinkle up forming ridges on longitudinal médian line. 
In older spécimens the longitudinal médian surface is smooth, this 
area being fusiform, but not greatly enlarged in the center. Fusi- 
form space pitted on each side, the latéral surface in folds; the 
dépressions each contain several small pits. The caudal margin 
somewhat plicate. The edges of body wall not upturned on 
médian margins of caudal opening. Gland pits in demi compara- 

(«7) KAN. UNIV. gUAU., VOL. VIII. NO. 2, AI'K,, IHW, SEltIRS A. 
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tively few. Mouth parts prominent, and bearing a well developed 
triangular labium having three prominent spines on latéral margins. 

Antennae seven jointed, the fourtji being the largest, the sixth the 
shortest. Beginning with the proximal segment they measure 
56-68; 32-36; 56-68; 52-56 28-40; 20-24; 2^-32; micromillimeters 
respectively. Chaelotaxy and structure shown in figure. In some 
spécimens sutures between i and 2, in others sutures between 3 
and 4, 5 and 6 are indistinct. The third and fourth are without 
spines, the remaining segments show spines as indicated in figure. 

The legs are well developed, and highly chitinized. The body 
when boiled in KOH gives reddish brown coloring matter and 
becomes ciear, the legs Irowever retain part of their chitine. 
Trochanter prominent, prothoracic leg in some spécimens shows 
unusually long hairs, two on trochanter, one on coxa; hairs else- 
where as indicated in figure. Clavv curved, with two stout knobbed 
digitules. Th^ second digitule of claw seen only in the niesotho- 
racic leg. Tarsus bearing two long slender knobbed digitules 
Chaetotaxy and relative sizes of segments shown in figure. 

Habitat. On the twigs of osage orange, May 18, 1898. Thesi 
spécimens were received from Claflin, Barber county, tbroUgh the 
Honorable F. D.* Coburn Secretary of tlie State Board of Agricul 
ture. The twigs were thickly covered with scales but so thoroughly 
were they parasitized by chalcids and attacked by the larvœ of a 
coccinellid that jt was with difficulty that suitable material for 
study was obtained from material sent. Thèse insects are widelv 
separated from /. mutlurantm Ckll. Description of L. rohinianm 
Douglas is not at hand. I note however that a probable variety bas 
been found in New Mexico* on osage orange. The parasites leftno 
eggs for comparison, so even this remote due is wanting. Professer 
Cockerell says: **It isn't rohiniantm. It is related, I ihink, to /• 
fitchUr 

Lecanium cacadeose Ckll. Plate XIV, Figs i. 2. j. 

I.ccanium caryae v. canadense CVW. Can. Ent., Vol 27, 1895, p. 253. 

Lccattium canadense Ckll. Can. Ent., Vol. 30, p. 294. 

This scale at first glance resembles scale of /,. kansascnsf but upon 
close exainination the smooth central boss is not so apparent, nor 
raised smooth ridge on each side of the boss. The legs arni 
antennif? présent still greater distinctions. Scale of female, Ipng, 
4 to 5' j ; lat. 4; ait. 3 '- to 4 /x. Hcmispheroidal, and caudal marg/n 
slightly extended. Some spécimens sliow slight élévation on ccn- 
ter of dorsum, otlu-rs not raised but shiny on dorsum and with but 
*^'kll. r.'iii. Kilt, av p i*>7. Ins.M-t Life. Vol. VII. \u 'M^. 
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few pits. Caudal half of latéral portion of body plicate. Color 
very dark brown, pits novyhere deep, unpitted surface shiny. 
Derin, when bleached shows numerous gland pores. 

Antennae six jointed. Professer Cockerell adds: '*This species 
occasionally shows 7 jointed antenn»." The third joint about j^ 
length of whole niember, the sixth shows distinct compression 
which suggests a suture but none could be found in spécimens 
examined. Individual lengths and comparative si/es of segments 
shown in figure. 

Leg, size of segments variable. Trochanter prominent. Limits 
of forms of this species studied: 

C. 120-140; tr. 68; fem. 180-204 (including tr); tib. 120-152; 
tars. 80-88: cl. 12-12. 

Only one long slender tarsal digitule seen, knobbed; two short 
stout digitules belong to the claw. 

Habitat on Ulmus amf ricana University Campus, April, 1898 

Collected by Mr. P. A. Glenn. 

Leoanium kaaaasense, nov. sp. Plate XIV. Figs. 4. 5. 

Female, long. 3 to 5J, lat. 2| to 3J , ait. remains constant at 
2, /[i, Color dark brown, very shiny, derm apparenjly thick, 
when boiled in KOH becomes translucent retaining some coloring. 
Demi checkered with numerous gland pits. Some scales, when 
taken, March, '98, were sparsely covered with white powder. 
When scale is removed distinct oval ring with anal indentation 
distinctly apparent upon bark of host. 

On médian surface of dorsum is a smooth space, oval-shaped 
and slîghtly raised, bordered on each side by row of punctures. 
Some spécimens show slight smooth élévation and another row of 
punctures laterad of fîrst rows, so that boss from long focus appears 
to be encircled by two rows of pits. Latéral and caudal aspects 
plicate, cephalic aspect minutely wrinkled. 

Antennae six jointed, structure, average length, and arrangement 
of hairs shown in figure. Third joint a little longer than 
4 r5 + 6. Segments always well marked. Terminal hair equal in 
length to proximal joint. 

Leg strongly chitinized, does not bleach as readily as demi. 
Number and position of digitules, average length of segments and 
chfTtotaxy shown in figure. 

Habitat. On Cersis lanadrnsis /,., University Campus, January, 
1S98. 

I am inclined to associate with this species scales of Lccanintn, 
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insufficient in number for thorough study, taken from Jugians nigra, 
a potted rose, and from Ulmus fuira. In none of thèse were either 
legs or antennai found. The paucity of material, therefore, pre- 
vents a more positive opinion. From the scales, however, it is 
évident that they are closely related, if not identical. Of the scale 
on Ulmus fulva Professor Cockerell says: **I feel confident that the 
oneon Ultnus fulva belongs hère." If thèse* can subsequently be 
proven identical, it will be of interest in showing the range of 
adaptability of this species. 

Leoaniuxn cockerelli nov. sp. Plate XV, Figs. i, 2, 3. 

Scale of female. Average long. 8.5, lat. 5 to 6 (apparently 
governed by width of branch), ait. 3, /*. Scales of extrême length 
are long. 10.4, lat. 6.6, ait. 4.2 This striking scale will be easily 
recognized by its two prominent tubercles on the cephalic 
half of the body, situated laterad of the longitudinal médian line. 
From. thèse tubercles the body descends rapidly cephalo-ventrad 
to the bark of host, giving the cephalic aspect somewhat of the 
appearance of the upper part of the face of a buU dog. From 
the tubercles the body slopes gradually caudo-ventrad to the bark 
of the host. Derm closely pitted with shallow punctures, color 
very dark brown. 

When removed from bark the majrgin of the insect leaves an 
elliptical ring, central portion of which is covered by a white 
povvder. By transmitted light derni is shown to be closely per- 
forated by minute gland pores. 

Antennae, stout, eight segments, arrangement of hairs and length 
of segment shown in figure. Leg stout, tarsus bears two long 
slender knobbed digitules, claw with two stouter digitales, length 
of claw and tarsus 128 micromillimeters. 

Habitat. Taken February, 1898, on Ulmus amcricana in Law- 
rence, Kansas. Many of the outer branches of trees were closely 
studded upon the upper surface by ihcse scales. The same trees 
were exaniined February of this year and but a single spécimen 
was found. I cannot charge this disappearance to parasites exclu- 
sively. I would rather believe that the severe weather and the 
two very heavy sleets that covered the trees and remained upon 
them for several days were largely responsible for the clearance of 
old scales. 

This attractive species is dedicated to Professor T. D. A. Cock- 
erell whose studies bave greatly cnriched Coccidological liter- 
ature. 
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On walnut, the same species was found, but the scalc is iini- 
formly smaller and the size of segments of leg and antennae cor- 
respondingly less. Long. 6-7, lat. 4-5, ait. 3-4, fi. A com pari- 
son of figure 2 with figure 3 will show différences in size of the 
antennse and legs of the walnut and elm scales. 

Habitat on /ug/ans fiigray University Campus, April, '98. 

From the relative sizes can it be said that elm is the better adapted 
host? 

Professer Cockerell writes that he has received spécimens of 
this scale from Mr. G. B. King and several other correspondents 
but the material was in unfit condition for description, 

Lecanium armeniaoum Craw. Plate XV. Fig. 4. 

Comparison of the infested twigs with photograph Upon title 
page of bulletin No. 83 Cornell University by^M. V. Slingerland, 
suggests a possibility of this being the same species. Later, 
however, in the description, Professer Cockerell is quoted as 
associating that insect with juglandisy a 7-jointed species. There 
being no descriptions, spécimens />/ situ, or slide spécimens at 
hand the following notes are offered. 

Soale of female, crowded closely upon twigs of plum sometimes 2 
and 3, one upon another. Colorof scale pale brown; some of scales 
full and show no foldings, others show a row of pits on each 
side of longitudinal médian line and sides plicate. Some scales 
hâve retained their form while others are much shriveled up. The 
shape of scales, hemispheroidal with sides somewhat depressed. 
Long. 4, lat. 3, ait. 2.5, ft. 

Antennae 6 and 7 jointed, the basai joint (]uite stout and globular, 
the first and second segments bear unusually long hairs, the third 
segment (when 7 jointed) bears one, the fourth again bears two 
unusually long hairs. Further chaetotaxy and relative dimensions 
shown in figures. 

Legs are slender and might be characterized by the marked 
constriction at the joints. There is an exception to this, however, 
in the case of the trochanter and fémur. Hère the segments are 
siraply marked off by a straight line, no noticeable indentation 
being apparent on the margins. Tarsus bears two long slender 
knobbed digitules, claw bears two inuch shorter and stouter dig- 
tules. 

Habitat, on plum twigs. This insect was found by the writer 
among the collections and bore the label **Scale bugs on plum, 
Kansas/' Référence to the lot number showed that thèse scales 
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were taken by Prof. V. L. Kellogg in 1891. The date of collection 
was not given but upon* twigs there remained some leaves and 
blossoms so that the time of the year can be satisfactorily deter- 
mined. 

A comparison with descriptions of L. rtt<^osum Sig.* shows 
not '*rugose" but plicate, not *'hills" but ridges and furrows upon 
the sides. The pluni scales are light «brown. Antennae 6 and 7 
jointed, never **eight '*; in view of obscurity of segmentation, it is 
interesting to note that the plum scale agrées with rugosum in that 
3 exceeds part distad of 3, if 3+4 are one segment as in plate, figure 
4rt, but if they are as drawn in sam« plate, figure 4 h, joint 3 i§ less 
than ail distad. Size uniformly smaller than rugosufft, plum scale 
elongate, rugosufn circular. Groove in anterior tarsus not shown; 
posterior tarsus not wider than tibia; chaetotaxy not similar. 

With the Queenston scale:t — **legs well developed," trochanter 
has "one" hair, coxa bears not **one" but tvvo long and two short 
hairs. Length of fémur, tibia and tarsus within possible bounds, 
but digitulesof claw not *Mong" but short and stout extending but 
little beyond claw. 

No further literature being at hand for comparative study 
I sent thls scale with my notes to Professor Cockerell. He says. 
** This scale has much in common with L. anNt'riiaiiim,yeX. seems 
not quite the same. I wish we knew the sub- adult (living) fenialc 
and the newly hatched larva." Professor Cockerell kindly sent me 
spécimens of armeniacum. A comparison shows, legs similar; 
antennae agrée with seven segmented spécimens except that 5th 
joint in armeniacum is shorter than in plum insect. 

The greatest différence appears to be in the scale itself. When 
bleaching, it colors thefluid a yellowish ochre; the plum scale gives 
off brownish coloring. Scale of armeniacum is not plicate and 
shows no longitudinal médian raised smooth ridge; this insect, ar- 
meniacum, is more hemispheroidal with side quite full; plum scale 
more elongate and flattened. 

Professor Cockerell sncrgested that Mr. Théo. Pergande be con- 
sulted since he has been working upon thèse fruit tree Lecaniiims. 
Accordingly I hâve received the following from Mr. Pergande 
through Dr. Howard: 

"I hâve exaniincd and compaied the spécimens sent with 
monntrd aiul dry mattrial of Lccanium armeniacum in our collection, 
and havc conu' to the conchision tliat tlie plum scale from Kansas 
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is identical with the above species. With regard to the différence 
in length of one or the other of the antennal joints, as noticed, I 
will say that it is simply individual variation; even in the same 
spécimen the comparative length of either of the joints of both 
antenna; varies frequently more or less. There is generally also a 
more or less perceptible varisltion in size, color and shape in the 
saine species, dépendent, in a measiire, on the food plant on which 
it niay hâve established itself, and also on the locality. Old spéci- 
mens, which hâve attained their full growth and havedied a natural 
death, are generally darker, if prepared for the microscope, than 
younger individuals of the same stage and with ail the pores of the 
germ much more distinct. As to the shape of the individual scales 
and their sculpturing, I fînd in our material of typical spécimens of 
Lciiinium armeniacum the sâme variations as those mentioned." 

The limitation of variations within a species never fails to be of 
interest. With a view to setting thèse forth in this species the 
following data are given concerning the antenna;: 

After examining the antennae of 19 bleached insects from plum 
by means of a ,'j oil immersion objective, it was found that four 
of this number bore 7 jointed antenna^, two showed faint trace of 
suture between 3 and 4 (of the 7 jointed variety) and thirteen bore 
distinctly 6 segmented antenna*, 3 and 4 appearing as one and 
about equal in length to 3 j 4 of the 7 s^'gmented antenna^ Meas- 
urements of antennae of représentative insects will show thèse 
variations in détail. 

A brace is used to show that the two antenna.' belong to the same 
iiisect. In this connection it is wtll to note the variations in num- 
ber of segments within the individual as shown in the cases of 
y and /. 



74 



KANSAS L'NIVEKSITY (JUARTERI-V. 



Lot No. 

of 
Spécimen. 


ISt 


2d 


3cl 


4th 


5th 


6th 


7th ; 


a 


44 


44 


56 


4« 


20 


20 


40 


b 


44 


40 


48 


52 


20 


20 


40 

1 


c 


4« 


44 


100 


24 


28 


32 





- 














d 


4« 


40 


100 


24 


24 


40 ! 
1 


Q 


- 
4« 


44 


92 


16 


24 


44 ; 




36 


4« 


100 


20 


24 


1 
40 1 


{ 


48 


36 


108 


20 


24 


44 




52 


40 


5^ 


5^ 


24 


24 


40 


g 


48 


44 


96 


20 


24 


46 


44 

48 


32 

28 


108 


24 


20 


44 1 


h 


92 


20 


20 


'-, 


; i 


44 


40 


96 


20 


24 


-! 


1 


4« 


4« 


52 


44 


24 


20 


40 


t j 


46 


4« 


92 


24 


20 


4. i 


1 


44 


44 • 


92 


24 


20 


40 


1 

k 


44 


40 


S8 


24 


20 


40 


1 


, 4S 


44 


100 


24 


1 ^° 


48 


■ 1 


1 

i 4 + 


' 40 


' 32 î 44 






• • 



HUNTER: THE COCCID/E OF KANSAS. 



75 



Antennae of Z. armeniacum* on prune, froni Healdsburg, Cali- 
fornia (Ehrhorn). 
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Lecanium hesperiduxn L. Plate XVI. Figs. i. 2. 3. 

Habitat. In contfervatories on Abutilon sp. and Ciirus sp. 
green house on Citrus sp., Hedera hélix and Neriu'm oleander, 

This species was found on trunk, branches, leaves and fruit of 
the citrus trees. The scales upon the trunk are darker and more 
convex than those on branches. Those on branches and leaves 
incline to be yellowish, while those on the trunk are grayish. The 
outlines of both remain the same (Plate XVI, Fig i) except when 
modified by mid rib or by bordering on branch. 

The scales on ivy and oleander are uniformly darker than orange 
scales; some of them are amber colored. The marginal outline is 
ovate, cephalic half being the wider. Thèse scales are also more 
convex than the orange scales, and show on dorsum in some cases 
the figure H, the trahsverse bars joining the marginal spikes. 

Antennae, legs and nymphs of ail thèse scales agrée in structure. 

The subject of tesselation naturally arises in this connection. 
Considérable attention has been paid to the bleached derm. The 
resultsobtained, however, hâve not been constant. With the aid of 
favorable reagents and suitable stains it is hoped that some 
definite data may be secured which will admit of something being 
said upon this point at a later date. 

Lgcanium ooffeœ Walker. Plate XVI, Fig 4. 

Habitat. On sword fern, Pteris sp., green house, Lawrence. 

Ijecanium oleœ Bernard. Plate XVI, Fig. 5. 

Thèse scales differ in numbçr and relative sizes of segments of 
antennae as compared with Comstock's description in U. S. Ag. 
Rep., 1880, p. 336. 

*âiDce the above went to press I hâve recolved the fol lowln^ conct»rnIiiK I*. cirmcu- 
iVirwm on prune from Mountain View. Callfornla (Ehrhorn): "Antenntp (1)47. (:4) 28, 
(3) 45, (4) 5&-6i, (5) 18-19. (6) 80. (7) 45. One antenna appeared to hâve only six Hvsments, 
6 ojeasurlng 42 mlcro-mllllmeters. The loxs were iiot obbalned in «ood condition but 
the coxa is 90, the fémur with trochanter 14» niicro-milimeters " C<x*koreIl and 
ParnHt. Indnstrlallst. April. 1899, p. 2ïî. ^ ,, , 

An examlnation of flve of the liealdsburg prune nrmeniarum nave cephalic leg— coxa 
HR. tr. ive. fem. 104. tlb. 100, tar. and cl 16: meta-thoniclc I ©g -coxa «6-104, tr. 56, fem. 128. 
tlb. 130. tar. and cl 84. 
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Habitat, on Nerium oleander, green house, Lawrence. 

Professor Gockerell notes upon this species: ***The typical 
antenna bas 8 segments. Thèse examples vary in the direction of 
L. mirandum, Ckll. and Parrott, ined., from Tlacotalpan, Mexico, 
and a study of tbem, together with other material, bas led me 
to be of the opinion tbat mirandum is, after ail, only one of the 
fornis of oleœy 

Leceuiiodiaapis (?) parrottl nov. sp. Plate XVII, Figs. 4. 5. 

Turtle shaped back resembles somewhat the<:arapace of Cheïydra 
serpentina. 7 tubercles compose médian carina, the second the 
longest, then graduated dorsad, radiators extend down and out 
from tubercles. Ribs on dorsum apparent, corresponding in num- 
ber, position and size to the médian tubercles. Ribs bear distinct 
élévations midway between carina and margin of body, and where 
ribs meet margin are to be seen protubérances corresponding in 
size to the médian tubercles. 

Marginal outline forms an oval; cephalic margin bears three 

small tubercles, the médian pointed, the ones on each side obtuse, 

the three being nearly equal in size. At the caudal extreniity of 

longitudinal médian carina is a prominent quadrangular structure, 

• . extending caudad from margin of the body. 

Thickness of body i.i/a, margin of dorsum elevated from 
bark .4 /t. Dorsum and side wine colored, covered in places by 
grayish white, derm of body wrinkled, waxy sécrétion apparent 
under ventrum. 

Dcscribed from one spécimen in situ on Aesculus glabra, and 
named in honor of Mr. P. J. Parrott of the State Agricultural 
Collège. Taken 4 miles west of Lawrence, February g, 1899. 

This spécimen was opened and within there was found the pupa 
of a parasitichymenoptera, which in its development had destroyed 
the larger part of the body of the insect, so that it could not be 
ascertained whether the antennae were présent, rudimentary or 
absent. It is therefore placed provisionally in Lecaniodiaspis. The 
segmentation and chitinization of ventrum of that part of the body 
examined resembled the same portion of the body of pruinosus. 
The scaleitself is quite characteristic and will, I believe, be readily 
recognized from the two figures accompanying this description. 
In this connection it is fitting to record that Professor Cockerell 
wishes to say that in his opinion Lecaniodiaspis artemesiœ Ckll 
should be transferrcd to Solenococcus as Solenococcus artemrsiœ Ckll, 
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Lfecanlodiaspis oeltidla Ckll., sub. sp. pruinosus sub. sp nov. Plate XVII, 
Figs. I, 2. 

Female: long. 4, lat. 3, ait. i, fx. Médian carina and inter- 
rupted transverse ridges distinctly seen in younger spécimens, iess 
apparent on dorsum of old scales. Scales slightly convex, sides 
of dorsum arise from bark of host. Coior pale ochrous with 
frosty white covering. The color and shape resemble celiidis but 
in celiidis the frosting is coarser and celiidis does not show médian 
carina or segmentation on dorsum. 

Anal margins bearing hairs, two bristles prominent on tips of 
each anal plate. Antennae eight jointed, joints distinct, measure- 
nients and chsetotaxy shown in figure. 

Ventrum distinctly segmented showing chitinized plates trans- 
verse and longitudinal. Mouth parts prominent, setae 1.48 mm. 
long. 

Antennae 8 jointed, basai joint, 36; 2d, 24; 3d, 36; 4th, 40; 5th, 
40; 6th, 28; 7th, 24; 8th, 20. 

Habitat on bark of Ulmtîs americana^ Lawrence, April, 1898. 

I hâve not seen the oripjînal description of Z. celiidis Ckll. but 
I received some time ago spécimens of celiidis from Prof. Cockerell, 
and hâve made therefrorm a sketch of the antenna for comparison. 
Antennaof pruinosus is eight segmented; the basai segment bearing 
one minute hair, the second has two prominent hairs, third and 
fourth joints naked; fifth, six and seventh bearing each one hair; 
the terminal segment carries seven bristles. The whole member 
is short and stout. The eight jointed antenna of celiidis is longer, 
more slender, and bristles were observed on the second, fifth and 
terminal joints, the terminal joint bearing eight. The différences 
in length of respective segments are shown by the measurements 
attending. The characteristic structures of the scales, as before 
stated, are distinctions of moment. « 

The gênera, Chionaspis and Puivinaria will be discussed in the 
next paper upon this subject. 

Auihor's ediUoriy published April 12, i8çç. 
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Wlth Plates-XVlII, XIX. 
The genus Pseudomonotis is variable. Some authors would 
include most of the forms under a single species, while others 
would make at least a dozen species of them. King* recognizes, 
in the Permian of England, three species; P. speluncariaf radialis 
and gar/orthensis, and seems to be inclined to consolidate the fîrst 
two of thèse. Waagenf makes P. speluncaria a group and asso- 
ciâtes the folio wing forms as ^'varieties or whatever any one may 
like to call them:'* P, gafforthenshy radialis, and kazanensis, besides 
describing new Indian forms. He previously remarks concerning 
the species P. speluncaria^ that it 'Ms one of the most puzzling that 
exists in paJaBontology; and though I hâve studied a great number 
of spécimens of it from the German Zechstein, I hâve not corne 
to a satisfactory conclusion as to its spécifie characters. There is 
no doubt that ail the différent forms which hâve been described as 
Avir. speluncaria, radialis, garforthensis, kazanensis, hawni, Ostrea 
matercula, and m any other species are very nearly related to each 
otber, and that in most cases intermediate forms exist which will 
make a distinction very difficult indeed, but nevertheless I should 
not like to advocate that ail thèse nanies should be abandoned, 
and only the name Ps. speluncaria be retained. It would, for in- 
stance, give a very inadéquate idea of the forms of shells occurring 
in India, if we were to quote simply the name Ps. speluncaria, as 
just that typical form to which that name was originally applied in 

•Mon. Pep. Foss. Eng.. pp. 154-ir>8. 

tPaleontologla Indica, Sait Range Fossils, lii Pelecypodti, p. 276. et. se<i. 
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Europe is altogether wanting in India. A name given to a shell is 
simply a means of conveying to other fellow workers a concrète 
idea of what is meant, and this purpose is not gained if we unité 
too many différent forms under one name. *' 

Meek seems to be very much of the same mind for he says, 
speaking of a sheJl of this genus, .*'It is not sufficient, however, 
for spécifie identification (speaking of the spécimen in hand) 
though it would not bc difïîcult for those whose method of making 
palaeontology easy leads them to include, under the single species, 
speluncaria, ail the known forms of this group, to see that species 
in it."* There is a considérable truth in thèse statements, but to 
décide where to draw the Une in the présent case is none the less 
difficult. 

Some of the American shells of this genus are about as puzzling 
as those of Europe. Not only are the variations found in the same 
formation hère as there, but, to add to the complications, some of 
the varieties are found commingled throughout fifteen hundred to 
two thousand feet, or more, of heavy limestones and shaies. In 
one group it seems that ail the apparently hap-hazard variations 
are as persistent as the gênerai form. 

It would seem that in a form with so many variations and having 
such a great stratigraphie range, certain extrême characters could 
be selected and separated in to varieties coextensive with each 
other. This was attempted repeatedly but always failed. Of this 
group, hereinafter referred to as P. cf. /tawni, we hâve over two 
hundred spécimens from the upper Coal Measures at Turner, Kan- 
sas. In attempting to separate diverse forms, before getting nearly 
through with the spécimens a point is always reached where it is 
impossible to détermine to which form a large number of speci 
mens belong, as they they seem to possess equally the characters 
of both. This was equally true, no matter what the character of 
the features selected. 

Mr. Shuchert thinks that Meek's P. hiuuni var. oi^ata is not vari- 
etally distinct from that species and I am inclined to agrée with 
him on that point. 

Following are the descriptions of three new forms referred to of 
this genus which, I think, are sufficiently distinct to be very easily 
recognized, especially the first two. I am not clearly satisfied as 
to whether their characters are of spécifie or varietal importance, 
though I think that the fîrst two will prove to be specifically 
distinct and the third a variety of /'. hawni Meek. The first two 

•Fin. Rop. r. 9. Oe^J. Surv. Nt^b.. p. 200 
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seem to forrn a distinct group by themselves, and the second may, 
possibly, prove to be a variety of the first, though our material 
does not indicate that such is the case. 

PasudomonotiM (?) tenulstriata sp. (?) var. (?) nov. 

Shell large, ovate in outline, rathercompressed, beak nioderately 
prominent, projecting beyond the hinge which is nearly straight. 
Anterior car small, rounded to meet the hinge, rather flat, the shell 
rising rather abruptly to the swell of the unibo; anterior margin 
slightly sinuate, antero-ventral margin very broadly rounded to the 
ventral portion of the shell where it becomes nearly straight, then 
rounding more abruptly to the posterior ear, which is also rounded 
to the hinge. Greatest convexity a trifle below the beak, but is 
very slight there. The surface is marked by many fine, wavy, 
radiating striae of uniform size extending from the beak to the 
ventral margin; occasionally one striation will be a trifle larger 
than the other on the central part of the shell, but it soon loses 
itself, and on old individuals the striae on the ventral border are ail 
about uniform. They increase by interpolation and are rather 
sharply defined, separated by troughs from one to three times their 
width, and are generally crossed by hne concentric lines or laminae. 
Right valve unknown. Measurements: height 62 mm., length 
60 mm.,* convexity 10 mm., length of hinge 23 mm. 

Upper Coal Measures; Turner, Wyandotte county, Kansas. 
Also Topeka; Auburn, Shawnee county, Kansas. 

In some respects this shell seems to be related to P. giganUus 
Waagen, from the sait range of India, but differs in being com- 
paratively higher and shorter, and in having much more regular 
surface markings and less developed ears. It seems well removed 
from P, hatvni and speluncaria and their varieties. 

There seems to be another form of this species or variety, having 
a much longer hinge, and with the adult much more convex, while 
the surface is more roughly marked, and the stria* more variable. 
Two young individuals of thèse shells are figured in Plate XVIII, 
fîgs. ic and id, showing the great length of the hinge and the 
variation in the ears in the young of that form. The young are 
not very convex but the older ones are much more convex as a 
rule, as is shown in figure ib of the plate referred to. The stria» 
differ much more in size in the old than in the young individuals, 
and I am inclined to think that it will prove varietally distinct 



*The spécimen used as the type Issomcwhiit oru»hed on tho posterior end. niuklng 
the shell appear longer ihan It really wus. The length «IviMi hert» isthatof the 
tpeclmen In Us crushed condition. 
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from tenuistriata^ though on account of some of its similarities 1 
leave it hère for the présent. 

> 
PseudomonotlB (?) robusta sp.'i?) var. (?) nov. 

This shell differs from the preceding in being much more convex 
and arcuate, in having a longer hinge, higher umbo, beak ver>' 
much more compressed and scarcely distinct from the umbo, not 
projecting very sensibly above the hinge. The striae are more 
regular and much fainter, and either very indistinct or absent on at 
least the upper third of the shell. Both concentric wrinkles and 
lamellae of growth are distinct. Measurements: length 48 mm., 
convexity 18 mm., height 42 mm., length of hinge about 28 mm. 

In ail the spécimens we hâve of this and the preceding species, 
or variety, the two are easily separated, even the young spécimens, 
and, so far as I am aware it is coafined to the lower half or two- 
thirds of the Upper Coal Measures. Some of the young individuals 
are more gibbons than the type. 

Turner, Wyandotte county, Kansas. Also a spécimen collected 
by the writer at Nebraska City, Nebraska, which is probably of 
this form. 

Pseudoxnonotis hawni equistriata var. (?) sp., (?) nov. 

Shell of médium size, ovate in outline, moderately to quite 
gibbous, a little oblique with respect to the hinge, beak moderately 
prominent, extending to or a little beyond the hinge which is about 
half the length of the shell and somewhat arcuate. Umbo quite 
gibbous. Posterior ear very slightly developed, merging into and 
forming a slight sinus in the posterior margin; ventral, antero- and 
postero-ventral margins regularly rounded, anterior margin sinuate 
in the upper portion on account of the anterior ear which is small 
and round. The surface is marked by fine, somewhat regular, 
rather wavy stricc, which increase by interpolation, each fourth to 
tenth being usually a little larger than the remainder, though not 
very conspicuonsly so. Small lamellae of growth sometimes dis- 
tinguishable. Some of the striae extended nearly to the beak. The 
right valve is flat, or a little concave; otherwise unknown. Meas- 
urement, two spécimens: Height 31 mm., 34 mm., length 24 mm., 
26 mm., convexity 7 mm., 13 mm., length of hinge 12 mm., 16 mm. 
Thèse two spécimens represent the extrêmes of convexity. 

Upper Coal Measures; Turner, Wyandotte county, Kansas. 

In gênerai outline this shell seems to be nearly the same as those 
from the Kansas Permian. However, it differs from this as it 
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does from P, hawni (in a différent degree) in its posterior margin, 
development of the ears, surface markings and flatness of the beak. 
The study of large collections from the same intervening horizons 
may prove the two inséparable. If it is true that ail the known 
forms of the genus do completely intergrade, I think that certain 
extrême forms will still hâve to be distinguished as varieties or 
species, though this may not apply to the particular shell under 
considération. It is easily distinguished from the two shells just 
described, but is very closely related to the one following, and 
indeed may be the the same, though I think not. 

Peeudomonotis Cf. hawni Meek, Pal. Upp. Mo., p. 54. pi. ii, fig. sa-c. 

This is one of the most varied and puzzling shells in the Coal 
Measurea of the west. Occasionally one is found that approaches 
P. hawni very closely, while on the other hand some are found 
which resemble closely in external appearance P. speluncaria or 
some of its varieties as figured by King (loc. cit.). 

While it varies greatly in size, outline and markings, there are 
some characters by which it may be possible to distinguish it from 
P, hawni, Two of the more common forms of this shell are figured 
on plate XIX ff. i-if. They show some of.the variations in lobing, 
convexity and gênerai outline. Thèse shells differ, the great 
majority of them, from P. hawni^ in being mucli more convex or 
gibbous, in having a more or less well defined posterior lobe and 
in being oblique. Most of the spécimens of P. hatvni that hâve 
corne under my observation hâve a beak very much more like that 
of an Aviculopecten than hâve the shells under considération. In 
thèse, the beak is generally more gibbous and less pointed, in 
some cases hardly distinct from the gênerai swell of the unibo. 

Spécimens from the Permian were kindly loaned me for com- 
parison by Professor Charles S. Prosser, and the National Muséum 
through the kindness of Mr. Charles Schuchert. There are also 
spécimens ia the collections of the University from Grand Summit, 
Cowley county, Kansas. The shell under considération differs 
from nearly ail of thèse in the nature of the beak and, to some 
extent, the outline and convexity. However, some spécimens sent 
by Professor Prosser, labelled ''Neosho formation, Cléments, Kan- 
sas," possess a flat beak and show a tendency toward posterior 
lobing and consequently approach more closely our Coal Measures 
shell than P, hawni. On the whole I am inclined to think that 
the shell can be separated varietally from P. hawni, though I 
refrain from doing so at présent. I hâve in my collection speci- 
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mens taken from the Wabaunsee formation, in southwestern 
Shawnee county, that I am unable to distinguish from P. hatvni. 
Shells also occur in the stone upon which the Kansas river dam is 
built at Lawrence, so similar to the type of P. hawni that 1 think 
that they are certainly the same species. 

There is an iuteresting spécimen fîgured on plate XIX, figs 2 and 
2a, from Grand Summit, which is large, very spinous, and has had 
the right valve attached. It differs in thèse respects from P, hawni, 
but not sufficiently, perhaps, to be distingnished from it. The 
beak is crushed, but appears broad. 

That thfc Turner form, and probably P, hawni also, are distinct 
from P. speluncaria is shown by the location of the rétracter im- 
pressions immediately behind the byssal groove instead of on the 
ear above it as represented by King (loc. cit.). 

Upper Coal Measures; Turner, Wyandotte county, Kansas. 
Also Cléments, Topeka, Lawrence, Kansas. 



Note on the Yellow Hélium Une. 



BY A. St.C. DUNSTAN AND M. E. RICE. 



The published results for the distance between the two compo- 
Dents of the yellow hélium line (5876) are not concordant; and 
further seem to indicate that the distance is greater for solar hélium 
than for that contained in a vacuum tube. Thus Runge and 
Paschen (Nature, June 6th, 1895) using a Geissler tube find for 
the wave lengths of the two components 5875.883 and 5876.206 
Ang. units, the latter being the weaker line. Mohler and Jeweil 
(Astrophys. Journ. 3, p. 351-355) find for Geissler tube hélium X,= 
5875.812 and Ag— 5876.147. The distances between the compo- 
nents deduced from thèse two sets are .323 and .335 respectively. 
On theotherhand, Haie and EUerman (Astrophys. Journ. 2, p. 165.) 
and Mohler and Jeweil (1. c.) find for solar hélium distances of 
.357 and .341 respectively. 

The foregoing results having ail been obtained by means of 
gratings it seemed to the writers désirable to make an independent 
détermination by means of the Interferometer. 

For the hélium Geissler tubes used in this work the writers are 
indebted to Dr. E. C. Franklin of this University who kindly placed 
at their disposai a number of tubes which he made in. 1895. One 
of thèse was so far superior in brilliancy to the rest that it was 
used exclusively in the work. The hélium was made from Samar- 
skite and seemed to be remarkably pure, the tube showing only 
the following Unes, ail ot which belong to hélium. 

667H 

5876 
5048.4 
5016 
4922.2 

4713.35 

4471.75 
The tube was placed in séries with an adjustable résistance of 
amyl alcohol, in the secondary of a large induction coil, the pri- 
mary of which was connected through an adjustable résistance to 

(85) KAM. UNIV. QUAU., VOL. VIII. NO. 2, APR., 1809, 8SBII8 A. 
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the 50 volt alternating current circuit. In this manner the tube 
could be run for hours without appréciable heating and the steadi- 
ness and brilliancy of the light were ail that could be desired. It is 
not known how high the vacuum was, as the tube when made was 
nierely exhausted to the point of maximum brilliancy. 

The light coming f rom the tube was subjected to prismatic analysis, 
the spectrum falling upon a slit plate. A slight motion of the 
prisms given by a screw permitted any desired radiation to be thrown 
upon the slit, from which it passed on into the Interferometer. 

Visibility curves were then observed and the results derived by 
means of the usual formulas.* The mean of several closely agree- 
ing visibility curves taken by each of the writers for the yellow 
hélium line is given very approximately by the équation 

A l.OI-f .2 COS--— \'^ X* 

The line is therefore a doublet, the distance between the compo- 
nents being .351 Angstrom units and the "half breadth " "5"of 
each line being .021 Angs. The ratio of the intensities is about 
1:10. 

The lines at 6678, 5016, and 4471. 7 were also analyzed, the re- 
suit for the blue line (4471.7) being also approximate, however, on 
account of its extrême faintness. 

The red and green lines appear to be single, of half width .027 
and .017 respectively; while the blue line is a doublet, the distance 
between the components being .235 Angs. and the half width of 
each line about .02 Angs. 

It will be seen that the resuit obtained for the distance between 
the components of the yellow line differs less than i per cent, from 
the mean of the available measures upon the solar hélium line. 

•See l»bll. Mag. M or K. V. Quarterly VI, No. 2, p. Î7. 



Some Additions to the Cretaceous Inverte- 
brates of Kansas. 



BY W. N. LOGAN. 



With Platos XX. XXI. XXII, XXIII. 

In volume IV of the Kansas Geological survey reports the writer 
publîshed a preliminary report on the invertebrates of the upper 
Cretaceous formation of that state. Since the time of the prépara- 
tion of that report I hâve made additional collections and présent 
in this article the results of my further investigations. Fivc of the 
forms herein described belong to the lower Cretaceous beds, two 
fonns to the Dakota and the remaining forms tothe Niobrara divis- 
ion of the upper Cretaceous. 

The Dakota in Kansas is subdivided into two groups, the salifer- 
Qus and the ferruginous. The collections were made from the 
latter. They consist of casts and impressions in the sandstone. 

The Niobrara is subdivided into the Ft. Hays limestone and the 
Pteranodon beds, the latter being subdivided into the Rudistes 
beds and the Hesperornis beds. Thé majority of the spécimens 
were collected from the Rudistes beds. A few forms, however, 
were collected from the Hesperornis beds.* 

The spécimens collected consist for the most part of well pre- 
served shells. In a number of the spécimens the coloring matter 
of the periphery of the shell is so Well preserved as to présent the 
appearance of a shell in its living state. This fact points to the 
conclusion that the shells were imbedded in the stratum of chalk 
before they had weathered to any perceptible degree. From which 
we are led to believe that the déposition of the forms which com- 
pose the chalk was very rapid. Further évidence of the powerful 
preservative agency of the chalk is also secured. The water in 
in which thèse forms were deposited must hâve been undisturbed 
by waves or currents else the shells would hâve worn more or less 
by corrosion. The water was in ail probability deep sea water 
which did not lie in the scouring path of any deeply flowing cur- 



*Foar of the specimona herein doscribed were obtuined tbrough the kindocss of Dr. 
S. VV. WllUstonof Kan»asUniversity. Tboreinuiniiigoneswor©ct>lloctedbytho writer. 
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rent. In this still water, on the floor of the sea, thèse forms lived 
and died and were quickly buried by the accumulation of the bodies 
of the protozoans which formed the chalk. 

Ofltrea kansasensis, n. sp. Plate XX, Figs. 9. 10. 11. 

Shell (left valve), irregularly sub-ovate, médium in size, convex, 
maximum convexity in central area; test thick, thickness greatest 
at margin; external surface comparatively smooth, yet encircled at 
irregular intervais by light strias of growth; interiorof valve marked 
by a deep fossa, in the interior région, otherwise smooth; anterior 
border slightly curved outward; posterior border short, coovex; 
ventral border deeply concave, not entirely regular in outline curve; 
external surface sloping in ail directions and turning abruptly down- 
ward at at the margins. 

Measurements: 

Leogth 30 mm 

Width 25 '* 

Height ' 5 '* 

Locality: Ellsworth county, Kansas, near Kanapolis. 

Geological horizon: Lower Cretaceous. 

RsMARKS. — Tbis species is based on a number of forms collected by the writer 
during the past sommer from the above named locality. Variability, a character- 
istic of the species of this genus, is not so well marked in the forms of this species 
as in some of the associated species. The individual figured is fairly représenta- 
tive of the class. It is found associated with O Wellerii and O. Willistonii. 

Oetrea ellsworthensis, n. sp. Plate XXI, Figs. z. 2. 

Shell (left valve), médium size, very slightly convex; exterior 
surface possessing moderately heavy undulations and ribs; ribs 
more prominent at margins but not extending in points beyond, 
crossed at irregular intervais by Unes of growth; test moderately 
thick, thickness not uniform; beak sharp pointed, possessing a 
small triangular area; ventral border concave; dorsal border ir- 
regular; anterior border nearly straight and ending in the first mar- 
ginal rib; posterior border concave, sepairated from the ventral 
border by a marginal rib; interior surface marked by flextures, 
subumbonal région containing a deep fossa on the margin of which 
is the muscular impression. Individuals of the species free. 

Measurements: 

Length 3g mm 

Maximum width 40 * ' 

Height y *i 

Locality: Coal Canon, Ellsworth county, Kansas. 

Geological horizon: Lower Cretaceous. ' 
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RsM ARKS. — Tbis species is foond associated wilh O. canonensis. Its detarmina- 
tion is based upon a number of forms wbicb di£fer aomewhat in gênerai outline, 
but in other characteristics do not vary to any marked extent. 

Ostrea wellerii, n. sp. Plate XX, Figi. 6. 7. 

Shell (right valve) long, narrow, nearly flat, irregular in gênerai 
outline; borders somewhat wavy; test thin, greatest thickness near 
beak; beak incurved; exterior surface irregularly curved, smootli, 
umbonal région possessing a horse-shoe shaped dépression; gênerai 
curve of dorsal margin convex but irregularly so; ventral border 
concave; anterior border rounded; posterior border obtusely tri- 
angulate; interior of shell marked by branching dépressions; shell 
considerably larger posteriorly, narrow between beak and central 
région. Individuals not growing attached. 

Measurements: 

Length 65 mm 

Maximum with 30 '* 

Height 3 " 

Locality: Ellsworth county, Kansas, near Kanapolis. 

Geological horizon: Lower Cretaceous. 

Rbmarks. — The individuals of tbis speeies are not essentially différent in any 
respect except in gênerai outline. The différence in tbis particular is not as 
strongly marked as in many other species. O. wellerii is found associated with 0« 
kansasensis and O. willistonii. 

Oatrea willistonii. n. sp. Plate XXI. Figs. 5. 6. 

Shell (left valve) orbicular, médium size, elevated, strongly con- 
vex, margin radiately ribbed; ribs extending outward into elongated 
tips, five of which are very prominent; test thick, greatest thick- 
ness in marginal région; beak obtusely pointed; dorsal border in 
the form of an elliptical curve; ventral border slightly concave; 
anterior border pointed; posterior border obtuse, rounded; interior 
of valve marked by a deep fossa, having in its posterior part the 
miiscular impression; exterior surface marked by very prominent 
lînes of growth. 

Measurements: 

Length 40 mm 

Width 35 " 

Height 12 " 

Locality: Ellsworth county, Kansas, near Kanapolis. 

Geological horizon: Lower Cretaceous. 

Remarks — This species is based on a number of collected individuals, some of 
wbich are less irregular in outline. None of thèse forras approach the two species 
with which this one is associated. I do not believe that it can belong to the same 
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species as O. ellsworthensis, but a collection of a large number of forras may show 
proper gradations. The forras so far collected by the writer do not point to such 
a conclusion. 
Ostrea oanonensis, d . sp. Plate XXI, Figs. 3. 4. 

Shell (left valve) less than médium size, partly crescent shaped, 
moderately convex; margin crenulate; test thin, nearly uniformly 
so; beak small, pointed; ventral border forming concave curve, 
smooth, no crenulations; dorsal border forming convex curve, 
crenulate; posterior border short, rounded; exterior surface orna- 
mented with concentric lines of growth; interior of the shell moder- 
ately smooth. 

Measurements: 

Length '. . 25 mm 

Width 20 ♦' 

Height- 10 " 

Locality: Coal Canon, Ellsworth county, Kansas. 

Geological horizon: Lower Cretaceous. 

Remarks. — Had I found this species associated with O ellsworthensis I wotild 
bave called them the same species and the former the young of the latter. For 
hère as in other forms of ostreidœ there exists as much différence between the 
forms of young and adult as there is between thèse two forms. But as they are 
not found associated, and several forms of each were obtained. they hâve beeo 
designated as différent species. 

Ostrea oonfiresta Conrad. Plate XX. Figs. i, 2. 6. 

I am not positive that the form hère figured and designated as 
O. congesta does not differ specifically from that species. Writers 
upon the Upper Cretaceous of Kansas hâve applied the name, 0. 
congesta, to two forms which are separated by at least two distinct 
geological horizons. The first 6f thèse two forms occurs in the 
Ostrea beds of the Ft. Benton group and the second in the lower- 
most Niobrara beds. 

Although thèse forms differ in many particulars they hâve certain 
common characteristics. Both are attached by ihe whole under 
surface of the lower valve; both are attached to Inoccrami; both 
are members of crowded groups or colonies; both are decidedly ir- 
regular in form, conséquent upon their method of growth. 

They differ in thickness of test, the Benton form being much 
thinner; they differ in size, the Niobrara form being much larger; 
they differ in that the muscular impression in the Benton form is 
indistinct, in the other it is not usually so. 

As thèse two forms do not grade into each other it is fair to 
assume that they are, at least, varieties if not distinct species. 
Figure* heretofore published best represent the Benton form while 
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the descriptions correspond to the Niobrara form. For that reason 
I hâve figured the Niobrara form and presented two views of the 
upper valve and one of the lower one. A comparison between this 
figure and Conrad's type shoiild be made. 

Osirea ezosryroldea, n. sp. Plate XX, Fig. 3. 

Shell small, thick, elongate, narrow, deep; beak long, curved 
ventrally, lower valve very capacious, attached by entire lower sur- 
face; posterior border short, only slightly rounded; dorsal border 
possessing a concave curve near the middle portion; ventral border 
possessing a corresponding convex curve; external surface marked 
by concentric lines of growth which are not prominent; interior of 
shell smooth, muscular striae on rim in anterior région; beak pos- 
sessing an irregular area which is marked by ridges running parallel 
to the longitudinal axis of the shell. 

Measurements: 

Length 30 mm 

Width 15 " 

Height 10 " 

Locality: White Rock creek norih of Mankato, Jewell county, 
Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Rbmarks. — This form is found associated with O. congesta and may be a variety 
of that species. As will be seen by the description and figures it has marked dif- 
férences, however. The most noticeable one is that of^the irregular. ribbed, 
ambonal area which is concave beneath. I hâve collected only a few of the type; 
f urther collections may reveal gradational forms. 

Modiola, sp.? Plate XX. Fig. 4. 

Shell médium size, convex, arcuate, elongately ovate; beak 
terminal, slightly depressed; anterior end narrow; posterior end 
dilated and sloping gradually to an almost yet never completely 
level area at the posterior margin; postero-basal portion sloping 
equally with posterior; antero-basal margin slightly reflex; basai 
margin strongly yet uniformly curved; ventral side narrow, precip- 
itous, with shallow dépression running from beak to médian por- 
tion, slightly incurved at margin; ventral margin angular, with 
apex of angle at médian portion; hinge Une straight, about half the 
length of the ventral side; exterior of shell ornamented with more 
or less prominent lînes of growth which are crossed by uniformly 
radiatîng ribs. The ribs are wavy and are more prominent in the 
antero-basal région. They are also prominent in the basai région 
and scarcely noticeable on the convex area of the valve. On the 
ventral side they are well marked. 
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Measurenients: 

Length 35 mm 

Width 15 '' 

Height 05 " 

Locality: Solomon river, near Beloit, Kansas. 

Geological horizon: Ferruginoiis sandstone beds of Dakota Cre- 
taceous. 

Rbmarks. — This form seems to differ in many respects from any of the already 
described species of the genus, Afodiola, but as I hâve collected only one specimea 
which has its characteristics so well preserved as to warrant description I hesitate 
to establish a species on such évidence. 

Oorbula. Bp. Plate XX, Fig. 5. 

The shell represented on the plate by figure 5 is apparently a 
much larger form than any of the described species iinder the 
genus Corbula, So far, however, as the characteristics of the shell 
can be made out they point to its position as being under that 
genus. As its spécifie characteristics cannot be properly judged 
from the single spécimen in my possession, and as it would be folly 
to found a détermination on such meagre évidence, I prefer simply 
to mention its occurrence. The form was found in the nature of 
an impression in a sandstone taken from the Solomon river at 
Beloit, Kansas. It occurs associated with Modiola s/>. in the 
Ferruginous sandstone of the Dakota Cretaceous. 

Oâtrea Incurva, n. sp. Plate XXII, Figs. i, 3. 5. 6. 

Shell (right valve), médium size, thin, convex, length equal to 
twice the width, convexity increasing slightly from umbonal to cen- 
tral région, then decreasing gradually to posterior margin; exterior 
surface sniooth, not marked by laminations or lines of growth ex- 
cept near dorsal border; interior of shell smooth, muscular impres- 
sion near ventral border in central région; anterior border short, 
forming a slightly convex curve; dorsal border irregular but form- 
ing on the whole a moderately convex curve; ventral border near- 
est beak almost straight, but in the posterior part forming a con- 
vex curve; beak possessing a truncated area and curved ventrally; 
borders on each side of beak marked by small transverse ridges; 
the dorsal side of shell présents an abrupt slope while the slope of 
the ventral side increases in steepness toward the beak and is 
marked by one or more ridges with intervening dépressions. The 
postero- ventral région possesses little or no convexity; is nearly 
fiât. 

Measurements: 
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Length 40 mm 

Width 20 *« 

Height 10 " 

Locality: White Rock creek, Jewell county, Kansas. 

Geological horizon: Rudîstes beds, Niobrara Cretaceous. 

Rrmarks» — It may be found expédient to form a new genus for thèse forms. 
They certainly présent as great generic différences as Gryfhea and Exofryra, but 
the necessity for such gênera bas been questioned. Furthermore it is the belief of 
the writer that as the science of Palaeontology advances there will develop a tend- 
ency toward the contraction rather than the expansion of the number of gênera 
aad species. Should such a condition obtain this genus, if created. would in ail 
probability be among the first to fall. 

Ostrea attenuata, n. sp. Plate XXII, Figs. 2, 4. 

As will be readily seen from the figures this species is very close- 
ly allied to O. incurva^ figures of which are found on the same plate. 
The forms are so nearly alike that further description is unneces- 
sary as an enumeration of the points of différence will suffice to give 
an understanding of the form. 

The shell descends from the central line of convexity by equal 
slopes; the beak is not turned laterally; the dors^il and ventral 
borders are symmêtrical. Otherwise the shclls are the same. 

It may be that the différences arise from déformations of O, in- 
curva, but it is not to be expected that there would be such a uni- 
formity of déformation as is exhibited in the numerous forms col- 
lected. They may, however, be merely varieties of the one species. 
They were collected from the same geological horizon and from the 
same locality. 

Ostrea crenula, n. ep. Plate XXI. Figs. 7, 8, 9. 

Shell (right valve), small to médium in size, thin, very convex, 
ovate in marginal outline; surface rising abruptly from beak, then 
sloping backwark and upward more gradually to one-third the 
length of the shell and from that point sloping very gradually 
downward to the posterior border. From the central line of con- 
vexity the sides of the shell fall away rather abruptly, the dorsal 
more abruptly than the ventral. The exterior surface is marked 
by ridges and grooves which at the margin assume the form of 
crenulations. Ventral border nearly straight; posterior border 
short, rounded, crenulate; dorsal border forming a convex curve; 
muscular impression sub-central. 

The form of the lower valve cannot be made out as it is crushed 
inside the upper one, but its surface shows striations and its margin 
is somewhat crenulate. The shell was evidently attached by the 
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beak of the lower valve. The test of the lower valve is niuch 

* 

thinner than that of the upper one. 

Measurements: 

Length 30 mm 

Width 20 " 

Height 15 *• 

Locality: Saline river, Ellis county, Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Rbmarks. — This form is more nearly related to O . jewelUnsis than to any other 
species. It differs from that species in that its borders are not contracted in front 
of the beak; thaï it possesses crenulations and in that it is more convex. The 
latter might be due to an accident of growth but the other characters remain con- 
stant in ail the spécimens examined. 

Ostrea leeii, n. sp. Plate XXI, Figs. zo, 11. 

Shell (right valve), thin, irregular in shape, médium size, very 
slightly convex; surface crossed transversely from beak to posterior 
border by a séries of rounded ridges and more or less deep grooves 
which show on the inner surface of the shell as ridges; beak 
sharply pointed, turned a little toward ventral margin; anterior 
portion of the shell forming a short neck to the expanded posterior 
portion. 

The ventral side of the shell slopes more than the somewhat 
abrupt dorsal side; ventral border slightly concave; dorsal border 
possessing a deep inward curve; posterior border broadly rounded. 
Lower valve unknown. 

Measurements: 

Length 40 mm 

Width 25 *' 

Height 10 *' 

Locality: Solomon river, Phillips county, Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Remarks. — Only a few spécimens of this species hâve been coUected, and thèse 
from one locality. The spécimen figured is the best preserved one of the collec- 
tion. 

Ostrea lata, n. sp. Plate XXII. Figs. 7. 8, 9, 10 

Shell (right valve) thin, ablong, slightly convex; beak pointed 
and turned downward; surface of shell rising moderately abruptiy 
to anterior one-third of shall, thence sloping very gradually to the 
posterior border; sides of shell symmetrical; exterior surface 
marked near the borders by light lines of growth; ventral border 
nearly straight; dorsal border slightly convex; posterior border 
forming an obtuse point. 
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Lower valve thin, flat, thickness greatest at the beak; underside 
of beak showing flat, smooth surface of attachment. 

Both valves are marked by a deep notch in the antero-dorsal 
région. 

Measurements: 

Length 46 mm 

Width 25 " 

Height 08 ** 

Locality: Saline river, Ellis county, Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Rbmarks. — Figures 7 and 10 represent views of an adult. while 8 and 9 are 
young individuals. The groove on 9 is probably due to pressure. 

Ostrea JewellenBis, n. sp. Plate XXII, Fig. 11. 

Shell (right valve) thin, médium size, ovate, convex; greatest 
convexity a little more than one-third the distance back from the 
beak, shell surface sloping gradually from this point to the poster- 
ior border and more abruptly toward the beak; sloping sfeill more 
abruptly to each side and ending in .wing-like areas, which are 
almost flat but are crossed by oblique ridges and dépressions. The 
beak is straight, ending in a triangular form with a smooth area on 
the under side. The borders on each side of the beak are turned 
inward a little and crossed by transverse ridges. The exterior sur- 
face of the shell is smooth, not showing lines pf growth but more 
or less prominent ridges on marginal areas; posterior border round- 
ed in convex curve; dorsal and ventral borders alike forming con- 
vex curves with dépressions near the beak. 

Measurements: 

Length 35 mm 

Width 15 " 

Height 8 '« 

Locality: White Rock creek, Jewell county, Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Rrmarks. — This form may be a variety of O. incurva. However, among a 
namber of spécimens examined tbere appeared no gradational forms. 

FAMILY OSTREID^. 

Pseudo-pema. nov. gen, 

Shell varying in size, shape, and thickness; beak of lower valve 
split transversely into two equal parts; hinge line of right valve 
possessing at a short distance from the beak a projection, between 
which ancf the beak the border is crossed by short rounded trans- 
verse ridges; surfaces vary from smooth to deeply in)bHcated: mar* 
gins in some species reflex and crenulate, 
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Pseudo-perna rusrosa, n. sp. Plate XXIII. Figs. i. 2. 3. 4. 5. 

Shell (right valve), small, moderately thick, ovate, convex, line 
of greatest convexity forming an oblique angle; umbonal région 
smooth, surface of shell rising gradually from beak to dorso-central 
région, thence sloping to ventro-posterior border; postero-dorsal 
slope marked by deep grooves formed byconcentric linesof growth; 
inner surface smooth; test of practically the same thickness 
throughout tlie en tire extent of the shell; beak turned toward the 
ventral border; hinge line long, possessing near the beak trans- 
verse ridges which are rounded and separated by slight dépressions. 

The ventral border of the shell is straight. The dorsal and tlic 
posterior borders form parts of the same curve which présents ils 
greatest convexity in the mid-dorsal région. The muscular impres- 
sion is large and ornamented by several sets of concentric striae. 

Measurements: 

Length 35 mm 

Width 25 '* 

Height 10 ** 

Locality: Outcrop near Burr Oak, Jewell couoty, Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Kemakks. — I thing the figures on the accompanying plate represent three stages 
in the individual development of this species. Fig. 3 represents a very yoaog in- 
dividual. Figs, i and 2 fepresent two views of an older one, while 4 and 5 are 
views of an adult. The adult form of the type has on the internai surface certain 
star-like forms which seem to be Crustaceans, but I hâve been unable to find any- 
thing analogous to them in the literature of palacontology. 

Pseudo-perna tort a, n. sp. Plate XXIII, Figs. 6, 7. 

Shell (right valve), ovate-triangulate to oblong, almost flat, 
slightly convex in umbonal région; beak not prominent; test thin; 
posterior border reflex and crenulate in some individuals; dorsal 
border crenulate in some individuals, attributed to accident of 
growth; exterior surface of shell smooth or in some individuals 
marked by fine lines of growth; interior surface smooth. 

The hinge line is not prominent but possesses near the beak a 
few rounded ridges extending across the edge of the border, with 
no ligamental groove as in the last species. 

The ventral border varies from convex to almost straight; dorsal 
border also nearly straight; posterior border broadly rounded; an- 
terior border varying from angular to broadly rounded. 

Lower valve thin, greatest thickness near margin, nearly flat, 
shell attached apparently by the entire under surface of the valve. 

Measurements: 
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Length 38 mm 

Width 30 '* 

H«ight 6 *' 

Locality: Solomon river near Marvin, Phillips county, Kansas, 
and Smoky Hill river, Trego county, Kansas. 

Geological horizon: Rudistes and Hesperornis beds, Niobrara 
Cretaceous. 

Remarks. — AU the species of this genus hâve thecoloring matter of the pcriphery 
of the shell well preserved. So well, indeed. that they hâve the appearance of 
shells JQst taken from the océan. This fact leads to the following conclusions: 
First, that the shells were imbedded in their matrix of chalk before they had 
weathered even to a slight degree; second, that the chalk acts as a preservative 
agent for the coloring matter; and that the chalk forms must hâve been deposited 
at a very rapid rate in order to havc produced the first resuit. 

Pseudo-pema attenuata, n. sp. Plate XXIII. Figs. 8. q. 

Shell (right valve), thin, oblong, convex, convexity greatest 
along médian Une, beak sharp pointed; turned toward ventral bor- 
der; hinge line long, possessing near the beak a very prominent 
projection; area between the beak and projection occupied by sev- 
eral transverse ridges, remainder of ventral border straight; exterior 
surface smooth except near the margins where it is marked by con- 
centric lines of growth. 

The posterior border is truncate; dorsal border broadly curved, 
anterior border short, roiinded. The interior of the shell is smooth. 
The muscular impression is small. 

Measurements: 

Length 41 mm 

Width 27 *' 

Height 7 '' 

Locality: Solomon river, Phillips county, Kansas. 

Geological horizon: Rudistes beds, Niobrara Cretaceous. 

Rbmarks. — The ventral border projection is more prominent in this species than 
in any other of the genus. The gênerai shape of the shell corresponds more near- 
ly to /*. ruffosa but the tes't has not half the thickness. 

Pseudo-perna orbioularls, n. sp. Plate XXIII, Figs. 10, 11. 

Shell (left valve), large, orbicular, convex, beak split horizontally 
into two equal parts, turned slightly toward ventral border; ex- 
terior surface of shell smooth except in the posterior région where 
it is marked by concentric lines of growth; ventral border irregular, 
crenulate and slightly reflex; posterior border nearly straight; dor 
sal border moderately convex; anterior border pointed; test ot 
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shell very thick, almost uniformly so; convexity greatest along mid- 
dorsal line. 

Measurements: 

Length 45 mm 

Width 38 '' 

Height 15 *' 

Locality: Saline river, Ellis county, Kansas. 

Rbmarks. — This is the largost species of the genus. The characteristic left 
valve is entirely différent from the other species as wiil be seen from the descrip- 
tions. Unfortunately no ieft valves of this species hâve been coUected. 



On Tetracaulodon (Tetrabelodon) Shepardii, 

Cope. 



BY GEORGE WAGNER. 



With Plates XXIV, XXV. 

In the paleontological muséum of the University of Kansas is the 
niandible of a mastodon, from the Loup Fork beds of Phillips 
county, Kansas. It consists of a nearly complète left ramus, with 
the last molar in place. (See Plate XXIV). The jaw agrées so com- 
pletely with Tetrabelodon shepardii^ described by Cope*, that it must 
be considered as belonging to that species. The jaw is very well 
preserved. The tusk is not présent, but its alveolus is plainly 
seen, and indicates a tusk slanting downward at quite a steep angle. 
The symphysis is short and abruptly descending*. 

The last molar has four crests and quite a prominent keel, the 
internai half of each crest is slightly in advance, the outer halves of 
the fîrst three crests are worn into trefoils. The tooth tapers very 
slightly to the rear; there is but little cément in the valleys; the 
cingulum is prominent. 

In front of this molar the alveolus is empty. The fore part of 
the ramus is elevated, descending steeply to the symphysis. Below 
this élévation, about one-fourth the way down the side, is the men- 
tal foramen, lo mm in diameter. The curve between the coronoid 
and condyloid process aicends gradually, and is not deeply notched, 
as is the case in Mastodon Americanus. 

Measurements: 

Length of ramus and symphysis 565 mm 

Lrength of ramus to symphysis 475 ** 

Depth of ramus, posterior end of last molar 130 " 

Depth of ramus, anterior end of last molar 120 ** 

Depth of ramus, at élévation 165 " 

Width of ramus, posterior end of last molar 112 ** 

Width of ramus, anterior end of last molar go '* 

Diameter of last molar, anterior, posterior 180 ** 

•A Prellmlnary Report on the Vertebrate Paleontology uf the Llano Estacado, p. 57. 
(From Fourth Annaal Report, Geological Survey uf Texas.) 
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Diameter of last molar, transverse, anterior end of third 

crescent 64 mm 

Diameter of last molar, transverse, anterior end of fourth 

cresent 60 *' 

A portion of a right ramus presented to the muséum by Mr. 

, and collected in the beds of South Dakota, is some- 

what larger than the foregoing, but agrées with it very well other- 
wise, except that the élévation in front is less pronounced. Tliere 
are two teeth, too much worn for exact comparison, the posterior 
one badly broken. The mental foramen is located in the same 
position as in the foregoing, but there is another foramen about 45 
mm behind and 20 mm below the fîrst. This spécimen is certainly 
a Tetracaulodon {^Tetrabehdon) identical with or very closcly allied 
to shepardii, 

Measurements: 

Depth of ramus, anterior end of posterior tooth 140 mm 

Depth of ramus, at élévation 155 ** 

Through the kindness of Prof. Grimsley of Washburn collège, 
Tiçpeka, I hâve had the privilège of studying several spécimens 
from the muséum of that institution, coming from the same bed as 
the jaw fiirst mentioned. Thèse spécimens agrée in almost every 
respect with those in this muséum, and must be considered as be- 
ing conspecific with them. 

I. Parts of two maxillaries, connected with small portions of 
th palatines, and containing the two fîrst molars on each side. The 
teeth on the right side are more worn than those on the left. The 
front tooth is two-crested, the second three-crested with a slight 
indication of a fourth crest. The inner half of each crest is worn 
to a trefoil, the outer half is oval with slight buttresses, cingulum 
distinct. Outerhalvesofcrestsslightly inadvance. (See Plate XXV.) 

Measurements: 

Diameter of fîrst molar at Base, antero-posterior 55 mm 

Diameter of fîrst molar at base, transverse 45 " 

Diameter of second molar at base, antero-posterior 105 *' 

Diameter of second molar at base, transverse 70 ** 

The suture between the two halves of the palate is straight and 
distinct. The palatines extend slightly forward of the base of the 
second molar. The upper portions of the maxillaries are much 
honeycombed; a small portion of the nasal passage is shown. 

Measurements: 
Diameter of palate to edge, anterior ends of second molars. . 185 mm 
Combined width of palatines 26 *' 
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2. Two upper last molars, belonging to opposite sides, seem- 
ingly of the same jaw. Four crests and trace of fifth. Cingulum 
distinct, especially on inner face. luner halvesof fîrst three crests 
trefoiled. (See Plate XXV). 

Measurenients: 

Diaraeter of right at base, anterio-posterior i6o mm 

Diameter of right at base, transverse, posterior end of sec- 
ond crest 85 ** 

Diameter of left at base, anterio-posterior 170 ** 

Diameter of left, transverse, posterior end of second crest 90 *' 

3. Some spécimens of tusks in the Washburn muséum I hâve 
not seen, but Mr. F. J. Titt of that collège has kindly sent me the 
folio wing notes thereon: 

Spécimen A. (See cross section in Fig. A.), a fragment at the 
end of a tusk 18)^ inches long, with a vertical diameter, at the 
large end, i J^ inches. This spécimen has only a very small por- 
tion of the enamel adhering to it. 

Spécimen B. (See cross sections in Fig. B.), a fragment 16 
inches long, representing probably an injured tip. 

Measurements: 

Vertical diameter, large end 5 inches 

Vertical diameter, small end 3}^ '* 

Horizontal diameter, large end 3 J^ ** 

Horizontal diameter, small end 2 ** 

Spécimen C. (See cross section in Fig. C), a fragment of a tip 
i6j4 inches long, very slightly curved. Ils two diameters are 
equal, 2^ inches. The tusk is characterized by ridges and shallow 
grooves varying in width from ^ to i inch. 

Thèse tusks ail show bands of enamel running the length of the 
tusk and covering about ys the circumference. 




SvNONVMv. — An attempt to construct a synonymy which would 
be anywhere near complète, would lead too far afield. I shall 
record therefore, only the names pertinent to this discussion. 
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TETRACAULODON SHEPARDII, COPE. 

?? Tetracaulodon mastodon toideum. Godman; Trans. Am, Pbil. Society, N. S., 
Vol. 3. p. 478, (1830) 

? Mastodon shepardii; Leidy, Proc. Ac. Nat. Se, Phila., 1870, p. 98. 

? Mastodon shepardii; Leidy. Proc. Ac. Nat. Se, Phila., 1872, p. 142. 

? Mastodon obscurus; Leidy, Rept. U. S. G. and G. Survey of Terr , Vol. x, p. 
330, Plate 21, (1873). 

Mastodon shepardii; Cope, Am. Naturalist, 1884, p. 525. 

Dibelodon shepardii; Cope, Proc. Am. Phil Soc., Vol. 22, p. 5, (1884). 

Tetrabelodon shepardii; Cope, Preliminary Report on the Vertebrate Paleon- 
tology of the Llano Estacado, p. 57, Plate 15. 

It requires no extended study to discover that in the taxonomy 
of mastodons a confusion little short of hopeless reigns suprême. 
Much of this is due to the usual fragmentary state of spécimens; 
but the fact that species after species has been erected on the évi- 
dence of single, often fragmentary, teeth, does not help matters, 
Considering the peculiarities of elephantine dentition, and the 
seemingly very great tendency toward variation and intergradation 
such species must in most cases be considered worthless, except 
where corroborated by further material. 

If it shall ever be possible to make a study of American mastodons 
as a whole, with ample material, a considérable réduction in the 
number of species may be looked for. 

In 1830 Godman described the genus Tetracaulodon^ with char- 
acters that seem perfectly valid. The genus was recognized for 
ten or fiifteen years and then resubmerged in Mastodon, The type 
species may be the same as the one hère under discussion, but at 
présent 1 am unable to verify the supposition. 

In 1870 Leidy based his M, shepardii on a single spécimen of 
tusk, and that a fragment only six inches long. It can hardly be 
considered a valid name. Later on he merged the species into M- 
obscurusy a species based on material almost equally insufficient, a 
single tooth. 

In 1884 Cope revived the species shepardi without, however, 
any further characterization. Later in the same year he made it 
the type of his genus Dibelodon, Lastly in 1893, he referred to 
this species {shepardii^ he now spells it), a nearly complète lower 
jaw from Texas, and as this showed the présence of lower tusks he 
transferred the species to his genus Tetrabelodon, Hère he also 
gave for the first time, an adéquate description, and the species, it 
seems to me, should date from hère. The genus name, however, 
cannot stand. The four-tusked genus called by Cope, Tetrabelodon^ 
is certainly well characterized, but its characters were well stated 
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by Godman more than a half of a century earlier, and his name is 
entitled to precedence. That Dibelodon is a valid genus I very 
much doubt. I am very much inclined to believe that the forms 
referred to it are only females of Tetracaulodon, 

How many species of Tetracaulodon we bave is yet to be decided. 
T. euhypodon, Cope is probably synonymous with shepardii^ as may 
be T. productus. Mastodon floridanus^ Leidy*, agrées in practically 
ail points with T, shepardii. I hesitate in referring it to that species 
only on account of a more pronoiinced tubercular structure of the 
teeth in M, floridanus (which différence may be less than the plates 
seem to indicate), and on account of the fact that the spécimens of 
last lower molars described by Leidy are fully 25 per cent larger 
than in any recorded spécimen of 71 shcpardiL 

To Prof. Williston I am much indebted for constant aid in this 
as in other investigations, as well as for the use of spécimens and 
literature. To Prof. Grimsley of Washburn Collège I am thankful 
for the spécimens loaned lo me, and to Mr. T. J. Titt of the same 
collège, I am much indebted for the descriptions and measure- 
ments of the tusk fragments. 

•Trans. Wagner Fr<jc Institute of Sçlonce. Vol. 4, p. 15, (18'J6), 



Cupro-Goslarite, a New Variety of Zinc 

Sulphate. 



BY AUSTIN K. ROGERS. * 



The minerai described in this note was found by the writer at 
Galena, Cherokee county, Kansas, in August, 1898, while engaged 
iipon the University Geological Survey of Kansas. It occurs as an 
incrustation on the wall of one of the abandoned zinc mines 
known as the **Sunshine" diggings, and has been formed since the 
mine was opened. In the same wall were found sphalerite and 
chalcopyrite, by the oxidation of which the minerai was no doubt 
produced. As thèse minerais occur throughout the district, the 
substance hère described may be found in any of the mines of the 
région. 

The properties of Cupro-Goslarite are as follows: Transluc^nt; 
light greenish-blue in color; hardness, 2; luster, vitreous; brittle, 
It is almost completely soluble in cold water. On exposure to the 
air loses a part of its water and becomes white. Before the blow- 
pipe fuses readily to a black non-magnetic mass, the flame being 
colored green. 

As a comparatively large ^amount of copper was indicated by a 
qualitative chemical examination, it was thought désirable to make 
a complète quantitative analysis of it. Zinc sulphate, SnSO^.yH jO, 
loses six molécules of water at ioo°C and the seventh at 26o"C. 
As it is difïicult to obtain perfectly anhydrous zinc sulphate without 
driving off a part of the acid, the substance under examination was 
held at a température of loo^C for three hours. The total amount 
of water as given below was calculated by assuming that one 
molécule of water was retained at this température. Copper, zinc 
and iron were determined by well known methods and calculated 
as oxids and sulpliates. 

The analysis is as follows: 



^PabUshocl with the consent of the Dlrector of tho University Geological Survey of 
Kansas. 
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ZnO 23.83 

CuO 6.68 

FeO 0.13 

HgO 41.76 

SO3 (27.02) 

Insoluble 0.58 



Total 100.00 



Which is equal to 

ZnSO^ 45.16 

CuSO^ 12.48 

FeSO^ 0.27 

HgO 41.76 

Insoluble 0.58 



Total 100.25 



^he only other goslarite containing copper known to the writer 
is one from the Gagnon mine, Butte, Montana. The analysis by 
Hildebrand* is as foUows: 

ZnO-=(27.56); CuO-.o.i2; (Mn,Fe)0=o.3o; 803=28.09; 
HgO^=43.93; total ^=100. 00. 

Mineralogical Laboratory, University of Kansas, April 12, 1899. 

♦Quotbd by Pcurce, Proc. Col. Soc., 2, 12, 18U.>. 



PLATE XIII. 

Fig. I. Lecanium maclurœ nov. sp. on osage orange. Adult 
female on center of twig, immature fcmale on side of twig. £n- 
larged six times. 

Fig. 2. Lecanium maclurœ nov. sp. Antenna, prothoracic leg, 
mesothoracic leg, and metathoracic leg of adult female. Claws 
of pro- and mesothoracic legs enlarged beneath respective mem- 
bers. Two digitules of claw seen only in mesothoracic leg. En- 
larged about 125 times. 
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PLATE XIV. 

Fig. I. Lecanium canadensey Ckll. on Ulmus americana. Dorsal 
view of female. Enlarged ten times. 

Fig. 2. Lecanium canadensc^ Ckll. on Ulmus americana. Latéral 
view of female. Enlarged ten times. 

Fig. 3. Lecanium canadensCy Ckll. Ântenna, and metathoracic 
leg of female. Enlarged about 125 times. 

Fig. 4. Lecanium kansasense, nov. sp. Dorsal view ôf* female, 
on Cercis canadensis, Enlarged six times. 

Fig 5. Lecanium kansasense, Antenna and leg of female. En- 
larged about 125 times. 
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Fig. 5. 
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PLATE XV. 

Fig. I. Lecanium cockerelli^ nov. sp. Dorsal view of female on 
Ulmus americana. Enlarged 12 times. 

Fig. 2. Lecanium cocker elli^ nov. sp. Antenna and legof female 
on Ulmus americana, Enlarged about 125 times. 

Fig. 3. Lecanium cockerelli^ nov. sp. Antenna and leg of female 
on Juglans nigra. Enlarged about 125 times. 

Fig. 4. Lecanium armetiiacufn Cx2iyf, a. Antenna of female bearing 
six joints; b^ antenna of female bearing seven joints; c, leg oi 
female. 

Attention is called to the fact tbat bristle extending from iIk 
distal end of j«int 3, in the seven-jointed variety, was not fourni in 
any of the 13 spécimens cxamined of ihe six-jointed varieiy. 
extending as would be expected from the middle of the long jd 
segment. The long 3d segment always bore hairs at distal end 
and nowhere else. 
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PLATE XVI. 

Fig. I. Lecanium hesperidum L. Dorsal view of female on 
Citrus sp. Enlarged 15 times. 

Fig. 2. Lecanium hesperidum L. a. Antenna of female on Citruî 
sp. Enlarged about 125 times. b. Antenna of female as deline- 
ated by Berlese (Tracing sent by Professor Cockerell). 

Fig. 3. Lecanium hesperidum L. a Antenna of female. b. .an- 
tenna of female drawn to show différence in sizes. c, Leg of 
female. On Hedera hélix. Enlarged about 125 times. 

Fig 4. Lecanium coffeœ Walker. Antenna and leg of female. 

Fig. 5. Lecanium oleœ Bernard. Antenna and leg of female, 
5th joint not always distinct. On Nerium oieapider, Enlarged 
about 125 times. 
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PLATE XVII. 

Fig. I. Lecaniodiaspis celtidis Ckll , sub. sp. prUinosus sub. sp. 
nov. Dorsal view of female on Ulmus americana, 

Fig. 2. Lecaniodiaspis celtidis Ckîl. sub. sp. pruinosus sub. sp. 
nov. Antenna of female. Enlarged about 125 tîmes. 

Fig. 3. Lecaniodiaspis celtidis Ckll. Ântenna of female. Enlarged 
about 125 times. 

Fig. 4. Lecaniodiaspis (?) parrotti, nov. sp. Dorsal view of 
female on Aesculus glabra. Enlarged 12 times. 

Fig. 5. Lecaniodiaspis (?) parrotti, nov. sp. latéral view of 
female. On Aesculus glabra. Enlarged 12 times. 



Kas. Univ. Quaii.. Vol. VII T. Skhiick A. 



IM.ATE XVII. 





Flg.2. 




^ 



FlR 1. 



Xt iÇ\ ¥t t^ù ^ X^JIÉÂC 



FIff. :l 




FlK- 4. 




Fig. 5. 



Ella Weeks. del. ad nat. 



PLATE XVIII. 

Fig. I. Psecudomonotis tcnuistriaia. Left valve of type. Postero- 
ventral portion crushed, probably giving it undue prominence. 
Thestriae are ftner, and more crinkley than represented in drawing. 
About natural size. 

Fig. la. Outline showing convexity of the same. 

Fig. ib. Outline showing the convexity of the adult long- 
hinged forms. 

Figs. ic and d. Young spécimen of the long-hinged form 
showing différent degrees of development of the hinge and ears. 
About natural size. 

Fig. 2. Pseudomonotis robusta, Left valve of type. The strix 
are finer and more wavy than represented, and the upper third is 
practically glabrous, only the faintest traces of striae bcing présent- 
About natural size. 

Fig. 2a. Anterior view of the same shell, showing gibbosity 
and arcuity of shell, as well as concentric lines of growth. About 
natural size. 

Figs. 2b and 2c. Anterior and latéral views of the left valve of 
a young individual of the above shell. About natural size. 

Fig. 3.' Pseudomonotis hajuni equistriata. Left valve of type. A 
little less than natural size. 

Figs. 3a and 3b. Anterior views of two left valves showing 
variation in convexity and indistinçtness of beak. About natural 
size. 



w — ^sj 
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PLATE XIX. 

Fig. I. Pseudomonotis Cf. hawni. Left valve showing posterior 
lobation and contortion of costae and striae. The lobe is not sepa- 
rated from the rest of the shell very distinctly in most of the 
spécimens, being more of a prolongation of the postero-ventral 
part backwards. Natural size. 

Fig. la. Interior of right valve of a spécimen, in ail probability 
of this form, showing the very deep byssal sinus and the location 
of the retroactor scars behind the byssal sinus instead of on the 
ear above. It also shows the adductor scar and traces of radiating 
ribs are visible on the interior. Natural size. 

Figs. ib and le. Outlines illustrating degrees of gibbosity of 
thèse shells. 

Fig. id. Another spécimen showing more clearly the radiating 
striae and costae and possessing a more distinct posterior lobe. 

Figs. ic and if. Views from above of two spécimens of this 
shell showing the form of the umbo. 

Figs. 2 and 2a. Right and left valves of a spécimen of 
Pseudomonotis hawni (?) showing great spinosity and broad beaks 
(beaks are crushed somewhat) and that the left valve had been 
attached. Byssal sinus indistinct. Natural size. 

Fig. 3. Surface markings of Pseudomonotis tenuistriata showing 
the lamellae extending farther down toward the ventral part on the 
ridges than in the furrows, in marked contrast to certain other 
not distantly related, gênera of shells in which the lamellae in the 
furrows are more produced than on the ridges. Highly magnified. 



Kan. Ukiv. Quar., Vol. VIII. Sbbiu A. 



PLATE XIX. 













PLATE XX. 

Ostrca congés tdy Conred. 
Fig. I. Interior of right valve. 
Fig. 2. Exterior view of right valve. 
Fig. 6. ' Interior of left valve. 

Modiola. s/>. 
Fig. 4. Exterior of right valve, 

O^trea cxogy rouies, n. sp. 
Fig. 3. Interior of left valve. 

Cor à nia y sp. 
Fig. 5. Interior of one valve. 

Ostrt'iî wclli'rii, //. sp. 
Fig. 7. Interior of right valve. 
Fig. 8. Exterior of left valve. 

Ostrca kansascnsis, n. sp. 
Fig. 9. Exterior of left valve. 
Fig. 10. Exterior of left valve. 
Figr II. Interior of left valve. 
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FLATE XXI. 



Ostrea ellsworthensis^ n, sp, 
Fig. I. Interior of left valve. 
Fig. 2. Exterior of left valve. 

Ostrea canonensis, n, sp. 
Fig. 3. Exterior of left valve. 
Fig. 4. Interior of left valve. 

Ostrea willistonii, n. sp. 
Fig. 5. Interior of left valve. 
Fig. 6. Exterior of left valve. 

Ostrea crenula, n, sp. 
Fig. 7. Exterior of right valve. 
Fig. 8. Interior of right valve. 
Fig. .9. Exterior of right valve, 

Ostrea ieei, n. sp. 
Fig. 10. Exterior of right valve. 
Fig. II. Interior of right valve. 
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PLATE XXII. 

Ostrca incurva, n. sp. 
Fig. I. Exterior of right valve. 
Fig. 3. Exterior of right valve. 
Fig. 5. Interior of right valve. 
Fig. 6. Exterior of right valve. 

Ostrea attenuata, n. sp. 
Fig. 2. Exterior right valve. 
Fig. 4. Interior of right valve. 

Ostrea lata, n. sp. 
Fig. 7. Exterior of right valve, adult. 
Fig. 8. Exterior of right valve, young. 
Fig. 9. Exterior of right valve, young. 
Fig. 10. Interior of right valve, adult. 

Ostrea jetvellensis, n. sp. 
Fig. II. Interior of right valve. 
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PLATE XXIII. 

Pseudo-pcrna rugosa^ n. sp. 

Exterior of right valve, young. 
Interior of right valve, young. 
Exterior vievv of right valve, very young. 
Interior view of right valve, adult. 
Exterior view of right valve, adult. 

Pscudo-perna torta, n. sp. 

Exterior view of right valve. 
Interior view of right valve. 

Pscudo-perna aiienuata, n. sp. 
8. Interior of right valve. 
Exterior of right valve. 

Pseudo-pet fta orhicularis. n. sp. 
Fig. lo. Exterior of left valve. 
Fig. II. Interior of left valve. 
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PLATE XXIV. 

Left ramus of mandible of retracaulodon Shepardii, Cope; Phil- 
lips county, Kans. 
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PLATE XXIV. 




PLATE XXV. 

Tetracaulodon Shepardii^ Cape, 
Upper Figure: Maxillaries with first two molars; Phillips county, 
Kansas. 

Lower Figures: Last upper molars; Phillips county, Kansas. 
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Hartford and Vedette Bicycles 



Hâve the confidence of the cycling public. For weeks we 
hâve been running our immense factories 22 hours daily 
to meet the demands for our new 1899 models. 

The Longest Expérience, 
The Greatest Resources, 
The Largest Factories, 

The Best Devised Machinery, 

The Most Scientific Methods. 

A combination of advantages which produces the 
standard bicycles of the world. 

Solumbia Chainless, Models 59 and 60, - $75 

ïolumbia Chain, Models 57 and 58, .... 50 

lartfords, Patterns 19 and 20. 35 

edettes, Patterns 21 and 22, $25, 26 

ENTIRELY NEW MODELS. 

We are closing out the limited number remaining of 1 898 
Columbias and Hartfords (the leaders of last season) at 
greatly reduced priées. 

Juvenife Bicycles, ali sizes, $30 to $35. 



>OPE MANUFACTURINGCO., Hartford, Conn. 

Catalogue from any Columbia dealer, or by mail for one 2-cont stamp. 




^ ^ ^^ W^ ^^^^^ ^ ^ ^» ^ ^^A ^ % ^A ^^^^^^^A^^^ M ^ 



Have You Read ii 
Thèse Books? ii 

They are devoted to the wonderful 
si^hts and sccneS, and spécial re- 
sorts of tourists and hcalUiseekers, 
in the GRKAT WEST. 

Thou^h publi&hed by a Railway 
Company, 

Tiie Santa Fe Ronte, 

thcy are litcrary aud artislic pro- 
ductions, dc'sifi^ncd to crealcamong' 
travelers a better appréciation of the 
attractions of our own country. 

Mnilcd frce lo any addre&s on rc. 
ceipt of postafi^e, as indicated: 

"TlIK MOKl SNAKKDANCE,"56pp., 
f>4 illustrations. 3 cts. 

"Grand Canon of the Colorado 
KivtR,''23 pp., 15 illustrations. 
2 cts. 

'•IIealtii Hesorts of Nlw Mex- 
ico," Sopp.. 31 illu<.trations. ac. 

"llkAi.TH Hesorts of Arizona," 
72 pp., 18 illu^trations. i cts. 

"I.A.S \ KG AS lïOT SprINGS AND 

X'uiiNiïY, 48 pp., 39 illustra- 
tions. 2 cts. 

"To C.\l.rF«)RNIA AND BACK,** l-jft 

pp., 17'jillsutralicns. sets. 
W.J.BLiCI. C.A.EIOOQ73, 

G. P. A. , A. T, A a. F. RV. A.O. P. A., A. T. A 6. F. RY 

Toi'KKA, Kan. Chicago. 
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Notice of Three New Cretaceous Fishes, with 
Remarks on the Saurodontidae Cope. 



Contributions from the Palconlological Laboratory No. 45. 



BV ALBAN STEWART. 



XIPHACTINU8 LEIDY. 

Xiphaotinus bracbygrnathus. sp. nov. 

In the collection of fossil fishes in the muséum of the Uni- 
versity of Kansas there is one spécimen of Xiphaciinus^ (No. 155), 
that I hâve been unable to locate in any of the species described by 
Professor Cope. It evidently does not belong to the forms which I 
bave referred to X. audax,'^ and does not agrée with the descriptions 
of X, Icstrio or X. mudgei, although our knowledge of thèse two 
forms is somewhat vague, owing to the preliminary manner in which 
they were described by Professor Cope. However, the characters 
upon which this species is based are such, I am confident, that 
Professor Cope would hâve mentioned thenr if they had occurred in 
either of the species mentioned. In my paper, (Individual Vari- 
tion in the genus Xiphaciinus Leidy),* I figured this spécimen and re- 
ferred it for the time to X. lestrio, but was far from being con- 
vinced that it belonged to this species. 

The premaxilla is somewhat oval in outline and the anterior por- 
tion is thickened instead of the central part, as is usually the case 
in X. audax. The posterior border is thin, and is peculiar in hav- 
♦Kans Univ. Quart. Vol. vil, pp. 115-1», PI. vill. No. Iâ5. 
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ing the internai side of bone beveled ofî to meet it somewhat as in 
Ichthyodecies and Saurodon, The alveolar border is elongated and 
supports three teeth and an empty alveolus for a fourth, ail but 
one of which are small. 

The maxilla is especially characterised by the manner in which it 
unités with the premaxilla; instead of having the abrupt change to 
the laminar portion in front of the posterior or palatine condyle, 
found in X, audaxy the bone is beveled off to asharp anterior edge, 
forming a reciprocal surface for the premaxilla. Both of the su- 
perior condyles are small, the anterior one is directed well inward, 
and the two are well separated from each other. In a paper re- 
cently published by Professor Hay,* the author was inclined tothe 
opinion that the form of thèse condyles was of spécifie value in this 
genus, giving as an illustration, the différences of thèse condyles in 
the forms he refered to, X. molossus and X. ihaut^as. In this view 
I must differ from him. I hâve examined the maxillae of a number 
of spécimens of this genus and seldom find two exactly alike; in 
fact, the variation in this part are remarkably great, as would hâve 
been apparent to Professor Hay in a larger séries than he had at 
command. The bone is quite deep at the palatine condyle, and the 
superior border back of it présents a conspicuous groove, probably 
for the attachment of the jugal. There are nineteen or twenty teeth 
on one side and empty alveoli for several more, making a total of 
about twenty-four. Back of the first six they ail seem to be small. 

Measurements: 

Premaxilla: length of alveolar border 62 mm 

** greatest depth of bone 90 ** 

Maxilla: length of alveolar border 220 ** 

* * depth at palatine condyle 835 •* 

The dentary bones are short and deep, presenting thus a veryro- 
bust appearance. They are much thickened at the symphysis, and 
slope downward and backward nearly as much as in X, lowii, The 
alveolar border is short, and the teeth are few in number and are re- 
markable for their large size anteriorly. The arrangement is: 
three large, two small, one large, and twelve or thirteen médium 
and small, making a total of nineteen or twenty in ail. Many of the 
posterior alveoli are empty, so that the size of the teeth contained 
in them lias to be estimated. In ail probability the number and 
size of the teeth varies with the individual, as in X, audax. The 
articular portion is very similar to that of the species just men- 
tioned. 

*/.ool. Bqll. Vol. il. No. 1. pp. 34-35, flgs. 3-3. 
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Concerning the exact extent of some of the éléments entering in- 
to thé cotylus there has been some dispute, which this and some of 
the mandibles of X. audax in our collection, will, I think, satisfac- 
torily settle. Cope (Cret. Vert, p. 194) states that the articular 
is distinct, wedge-shaped, and supports half of the cotylus. Hay 
(1. c. p. 37) says that the bone called articular by Cope is not short, 
but is continued forward in a long sword-shaped process, regarded 
by Cope as being a part of the angular. The first of thèse Pro- 
fesser Hay désignâtes under the name of <'autarticular" and the last, 
* 'dermarticular. " Àfter examining allof our spécimens, I am con- 
vinced that Professor Cope was correct, since in several of our best 
preserved spécimens a distinct suture is presented, extending 
irregularly downward across this sword-shaped process at about the 
point of **a, art,** in Professor Hay*s figure of this part (Fig. 5). 
This suture is often indistinct, and is entirely obliterated in spéci- 
mens where this part is poorly preserved. 

Measurements of mandible: 

Length of alveolar border 215 mm 

Depth at coronoid process 118 * * 

Length of symphysis 105 ** 

Depth of bone just back of symphysis 100 " 

Length of bone from cotylus 270 '* 

There are fragments of several other bones, among which are the 
ethmoid, prefrontal, palatine, several vertebrae, etc. The ehtmoid 
is acutely pointed anteriorly, and the posterior suture, uniting it 
with the frontal, is very dentate. The prefrontals aresmall, as are 
also the malleolar portions of the palatines. The externat tuber- 
osities of thèse are less prominent than in X, audax. 

This spécimen was obtained by Professor B. F. Mudge from the 
Niobrara Cretaceous, four miles north of Gorham, Russell county, 
Kansas. 

In this connection it might be well to make some changes in the 
family of fîshes called Saurodontidœ by Professor Cope (Proc. Am. 
Phil. Soc. Vol. II, 1870, pp. 229-30). I hâve already divided this 
family into two distinct groups, (Kans. Univ. Quart., Vol. vii, p. 
23), each of which présents characters which I think are sufïîcient 
to justify an independent existence, and which should be known 
as the Saurodontidœ and Ichthyodectidœ, The fîrst of thèse should 
include the gênera Saurodon and Saurocephalus the last, Xiphactinus^ 
Ichthyodectei^ and Gillicus, The two names hâve both been used be- 
fore in connection with this group of fishes so fortunately the 
nomenclature will not hâve to be burdened with new names. 
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The family Saurodontiday as characterised by Professer Cope, in- 
cluded the gênera Xiphactinus (^Poriheus^, Ichihyodccies^ Erisidhe 
(provisionally), Hypsodon, Dapiinus, Saurodon, and Saurocephalm, 
Erisicthe lias since been shown to be a synonym of Protosphyrana 
and removed to a spécial family, the name Hypsodon has been ex- 
punged from the group, and Daptinus has been shown to be a 
synonym of Saurodon, Since then the genus Gillicus has been ad- 
ded by Professor Hay, which leaves the fîve gênera enumerated 
above. 

In 1892, Dr. Crook (Paleontographica, xxxix, p. 129), inanother- 
wise able paper upon this group of fishes, removes the genus Sauro- 
cephalus from the family and places it in the Proiosphyrœnida, giving 
for his reasons certain similarities between it and Protosphyrana 
which I hâve been unable to discover. He also renames the remain- 
der of the group Ichthyodectidœ^ which had previously been named 
Saurodontida by Cope, and Saurocephalidie by Zittel. His reasons 
for renaming this family are: that the teeth are not like those of 
Saurians, and that the name Saurodontidœ had been already used 
by Dr. Zittel to designate a family of Ganoid fishes. In a review 
of Crook's paper Professor Cope (Am. Nat., Vol. xxvi, p. 491), 
shows wherein he was wrong, and since then the name Ichthyodecîidct 
has not been used by writers on this group of fishes. 

Concerning the name Saurocephalidœ it can only be said, as Cope's 
family Saurodontidœ was derived from the genus Saurodon^ the 
family of Ganoid fishes so designated by Dr. Zittel, will require 
another name, which has already been given to it by Prof essor Cope, 
Macrosemiidœ, (Am. Nat. 1889, p. 858.) Thus we see that the 
name Saurocephalidœ will hâve to be expunged from the nomen- 
clature of this group. 

The characters which distinguish the Saurodontidœ from the 
Ichthyodectidœ are found in the présence of a predental bone, the 
différences in the form of the teeth, and the présence of foramiaa 
or deep notches below the internai alveolar border in both jaws. 

PR0T08PHYRAENA LEIDY. 

Protosphyraena srifiras sp. nov. 

The material upon which this species is based was obtained by 
myself from the Lisbon Shales, Fort Pierre Cretaceous, one mile 
east of Lisbon, Logan county, Kansas, in the outcrops just northof 
the track of the Union Pacific railroad. The spécimen consists of 
the distal portion of a pectoral fin-spine, which was well preserved 
in a small argillaceous nodule, and is interesting from the fact that 
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it shows that this genus persisted into the Fort Pierre time. As 
only the distal end of the spine is preserved, the length of the fin 
can not be determined, but judging from the width near the middle 
portion, it musthave been largerthan P, gladius Cope, which makes 
it probably the largest member of the family Protosphynenidœ 
S. Woodward. 

The spine is made up of parallel rods of bone, closely placed. 
Near the center of the fragment there are about twenty-five of thèse 
and probably more in life, as the posterior border is broken 
away and the exact number can not be determined. Thèse are 
broad in the central portion, and become more narrow toward the 
distal extremity where the spine seems to be regularly rounded on 
the end. Toward the anterior border the rods become much thicker 
transversely and the. border forms a rather blunt cutting edge, dif- 
fering from P, gladius in this respect where the margin is acute. 
This border is somewhat irregularly notched, the notches seeming 
to be more pronounced than in the species just mentioned, and are 
covered with a coating of enamel-like substance. 

Measurements: p. oUim. p. uiadiuê.* 

Total length of fragment 49 mm mm 

Width near middle 195 '* 175 '* 

Thickness: posterior, near m iiKl 11- 15 ** 12 *' 

'* anterior, '' ** 30 " 

EMIPO COPE. 

Bmpo lisbonensis, Bp. nov. 

This species is established on the left premaxilla of a single in- 
dividual, found by myself, near the type of the species described 
above, and is in a fair state of préservation. It indicates a fish of 
about the size ef £, nepœolica Cope. 

The premaxilla is much more depressed than in the species 
just mentioned, but broader across the alveolar portion, thus giv- 
ing the bone a very robust appearance when seen from below. 
The anterior extremity is probably not so acutely pointed as in the 
other species of this genus. None of the teeth are preserved com- 
plète, but there are alveolae présent which show that there was an 
outer row of large and an inner row of small ones. Those of the 
outer row are reduced in size toward the distal extremity and may 
entirely disappear before the end is reached, as there are no tooth- 
scars on this portion. At the posterior end of the internai row 
there is a very large tooth, back of which is a broad, shallow pit. 

^Measurements taken from Oope's description. Gret. Vert., West. p. 244 F. 
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There is a small portion of the maxilla présent with pits fortwo 
teeth, which seem to be larger than those on the external row of 
the premaxilla. Above there is an overhanging lamina of boneon 
the internai side. 

Measurements: 

Premaxilla: length to large posterior tooth 82 mm 

" greatest transverse width 19 " 

Figures of ail of thèse species will be publised in the report up- 
on the Cretaceous Fishes of Kansas now ready for the printer. 

Lawrence, Kansas. March 31, 1899. 



A New Genus of Fishes from the Niobrara 

Cretaceous. 



Contribution from the Paleontological Laboratory, No. 46. 



BY S. W. WILLISTON. 



Wlth Plate XXVI. 

Leptecodon reotus, eren. et. sp. nov. 

Slender and elongate; head elongate, the jaws slender, the an- 
terior extremity in the spécimen wanting. The hind end of the 
mandibles is represented by an innpression situated below the pos- 
terior end of the skull. Teeth nunierous, small, pointed, slender. 
The orbit is situated posteriôrly, is of moderate size and round. 
Scapular arch strong, the large opercular space in front showing in- 
dications of the thin opercular bones. Vertebrae about forty-five in 
number, elongate, more than three times as long as deep, 
much constricted in the middle. Pectoral fins small, composed of 
seven or eight rays. Ventral fin very small, situated about the mid- 
dle of the vertébral column; caudal fin small, the rays feeble, evi- 
dently cartilaginous, the outline indicated on the stone; the shapeof 
the fin is regular apparently, the angles produced. Other fins 
wanting or not preserved. The side of the body, as preserved, 
shows three longitudinal rows of large, firmly united scutes, ap- 
parently of the same number in each séries as the vertebrae. The 
scutes are in the form of a double trapezium, with the V posterior, 
the middle raised into a well-marked carina, which runs from the 
head to the tail. Apparently there are fîve rows of thèse scutes on 
the body. At the front the topmost row is near the middle line, the 
latéral row has its lower edge over the line of the vertebrae, while 
the lowest row has the carina just below the pectoral fin. The 
scutes hâve a finely roughened appearance, due to minute, rounded 
and shallow pits. There are no indications of small scutes on the 
body intermediate between the larger ones. 

(133) KAN. UNIT. QUAB., VOL. VIII, NO. 3. JULY. 1890, BBRIE8 A. 
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Length of fish, as preserved 240 mm 

Estimated length 250 ** 

Length of vertébral coin m n 175 '* 

Greatest width, just back of p'cmrnl fin 27 *' 

Length of caudal fin, upptr loi). 22 " 

Length of pectoral fîu 7 " 

Length of ventral fin 9 '* 

The spécimen lies on the shell of a large Inoceramus, explaining 
its excellent préservation. Close by are the remains, as seenin tlie 
illustration, of several examples of a small fish of unknown affini- 
ties, hitherto undescribed. The horizon is the Niobrara Cretaceous 
of the Smoky Hill River. The spécimen was collected by Mr. H. 
T. Martin in 1895. 

The family Hoplopleuridae, in which this genus must for the 
présent be placed, includes apparently heterogeneous forms, and 
concerning which there is a diversity of opinion. The définition of 
the family, as given by Zittel, will not include the présent genus, 
and perhaps some others located in it by that author. He includes 
the following gênera: Belonorhynchus^ Saurichthys^ Saurorhamphus^ 
Euryophiius, ? Palimphemus, Pantophilus^ Rurygnathus^ Piinthophorus, 
Dercetis, Leptotrachelus^ ? AspidopUurus and Pdargorhynchus^ ail 
from the Cretaceous. Blochius is placed by him in a separate family, 
the Blochiidae. 

Bcîonorhynchus and Saurichthys are located by Wopdward in an- 
other family, the Belonorhynchidae, widely separated from the 
Hoplopleuridae. Lydekker, in his Manual, includes in this family 
the following gênera: Dercctis {Lcptotrachelus)^ AspidopUurus 
Blochius, Piinthophorus, Pclargorhynchus and Saurorhamphus, Euryof- 
hilus he locates in the allied family Enchodontidac. 

'*The family Hoplopleuridae was established by Pictet for fishes 
which were devoid of scales properly so-called, but which are pro- 
tected on the back and sides by rows of scutes. The head is long 
and the jaws are provided with pointed teeth of unequal size. The 
bones of the head are frequently sculptured or granulose. The 
gênera associated in this family by M. Pictet are: Derceiis Agassiz. 
Saurorhamphus Heckel; Lepioirachclus v. d. Marck; Piinthophorus 
Giinther; Euryophihts Pictet; Pelargorhynchus v. d. Marck. The 
fished included in the genus Dcrcetis were considered by Agassiz to 
resemble the sturgeons in the arrangement of the dermal scutes, 
and were grouped amongst the Ganoids. Heckel held'the sanie 
opinion with respect to the position of Saurorhamphus, and Von 
der Marck also places the gênera Pelargorhynchus and Lepiotrachelus 
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amongst the Ganoids, but regards Ischyrocephalus as a Teleostean. 
A careful review of the whole of the gênera, assisted by additional 
spécimens of Leptotrachelus and Euryophilus discovered in the chalk 
of Mount Lebanon, convinced M. Pictet that they formed a group 
naturally associated, especially by the great analogy afforded by the 
peculiar arrangement of the séries of scutes, and that they formed 
a family of the Teleosteans, to which he gave the above name. "* 

Cope long ago described three species and two gênera of this 
group of fishes from Dakota, which seem to hâve been overlooked 
by subséquent writers.f Concerning the relationships, he says: 
"The relationship of the family of Dercetiform fishes has been dis- 
cussed by various authors, especially by Pictet and Von der Marck. 
The former regards them as Teleostei; the latter as "Ganoids." 
As I do not adopt the division signified by the last name, I find 
Professor Pictet*s view nearer to the point. The spécimens indi- 
cate further that the Dercetidae belong to the Actinopteri, and 
probably to the order Hemibranchii. The only alternative is the 
order Isospondyli, and the characters which separate the two are 
not clearly shown in the spécimens. Distinct bones below the pec- 
toral fins may be interclav'cles, whicH belong to the Hemibranchii." 

The genus Trianaspis^ from the Niobrara of Dakota, there de- 
scribed, has the dorsal and ventral scuta triradiate, the médian 
branch of the three directed anteriorly, together with numerous 
band-like scuta. Ichthyotringa Co e, from tTie same locality, has 
the body covered with small round scales. The third species is 
Leptotrachelus îongipennis Cope, in which the dermal scuta consist 
of médian, dorsal, and ventral rows of tripodal form. 

From ail thèse as well as other forms the présent genus seems 
amply distinct, though evidently nearest allied to Aspidopleurus 
Pictet and Humbert, from the Lebanon Cretaceous. J This genus 
has not been sufficiently well described to be assured of its more im- 
portant characters, but the présent form evidently differs in the 
shape of the head, fins, scutes, etc. 

The présent fish has a curions resemblance to the Pipe Fishes. 

- «Davis, on tbe Foesll Flsb of the Cretaceous Formations of ScandinaTia. Trans. Royal 
Dnbl. 80C.. !▼. p. 428. 

tBull. U. 8. Geol. Snrv.. Terr. Iv, «7. 

tPictet and Hambert, Nouv. rech. s. les. Poissonis fossiles da Mont Liban, p. 109, pi. 
X, f. 1; Davis, On tbe Fossil Fishes of the ChalK of Biount Lebanon, Trans. Royal Soc. 
ili. pi xzxvill, f. 4. 
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Polymicrodus Stewart. 
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BY ALBAN STEWART. 



With Plate XXXI. 

This species was first described by myself as Beryx ? polymicrodus, 
from some remains of the tooth-bearing éléments collected in west- 
ern Kansas several years ago, but as this material was poor, no 
gênerai idea of the anatomy of the animal could be obtained. 
During the past summer the geological expédition to western Kan- 
sas was fortunate enough to secure the remains of several spéci- 
mens of this species from the Butte Creek région of Logan county, 
and in addition to this, was loaned an almost complète spécimen 
by Mr. Travis Morse, of lola, Kansas. From ail of tlie above 
spécimens a very fair idea of the anatomy of this species can be 
obtained. 

The bone called premaxilla in the preliminary description of this 
form* is evidently not a premaxilla, but some other bone the loca- 
tion of which I hâve been unable to discover. The premaxilla is 
rather short with a semi-elliptical band of teeth, below which it is 
covered with numerous rows of villiform teeth, ail of which seem 
to be directed inward. Above the tooth-band, on the external 
side, there is a thin wall of bone extending upward which is cov- 
ered with coarse longitudinal striae on the posterior portion, while 
the anterior part is covered with minute tooth-like projections 
which extend backward for some little distance just over the tooth- 
band. The internai side of the bone is deeply concave and was 
doubtiess united very loosely with the maxilla, allowing it to be 
freely moved. The two bones were probably very loosely united 
with each other anteriorly, if at ail. 

The maxilla is moderately long and thin transversally toward the 
•K»a. UalT. Quar., Vol. VII, p. IW. 

(U?) SAIT. UiriT. QUAR , YOL. Vin, KO. 8, JULT, 1800, BEHtVâ A. 
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posterior extremity. It bears a tooth-band on the lower border 
which is slightly concave longitudinally and in front where the 
band is the broadest. Posteriorly the tooth-band gradually con- 
tracts in width until the two borders corne together at the posterior 
end. The surface for the premaxilla is directed slightiy inward, 
and in some of the spécimens it is slightiy roughened for the liga- 
ments binding the two bones together. Just back of this on the 
superior border there is an elevated articular portion which serves 
to bind the maxilla to the skuU proper. It is rather rough above 
and does not allow the free motion of the upper jaw found in some 
of the other families of Physostomous fishes. Just back of this 
there is a thin crest of bone extending backward over one-half the 
length of the jaw. Both the external and internai sides of the 
bone are covered with coarse longitudinal striae, the intensity of 
which varies in différent individuals. 

Measurements: 

Maxilla; length of tooth-band 1 18 mm. 

Maxilla; height at posterior extremity 34 '* 

Premaxilla; length 81 " 

Premaxilla; greatest height 375 " 

The dentary has a tooth-band above covered with teeth ver>' 
similar to those on the parts described above. It is nearly fiât in 
front, but soon becomes directed downward internally, giving it a 
somewhat beveled appearance which may be due to compression, 
although it seems to occur in ail of the spécimens examined. The 
band is broadest near the center and is overhanging externally and 
in front. The symphysis is composed of two parts; an upper facet 
which is directed inward and cornes in contact with a correspond- 
ing facet on the opposite side, and a lower one which is directed 
forward and enters but little, if any, into the articulation of the two 
jaws. At the symphysis the bones are shallow, but they soon 
broaden and become very deep at the coronoid process. There 
are very coarse ridges and grooves on both the external and in- 
ternai sides. The articular extends well forward on the external 
side and is united at the emargination of the dentary by an indis- 
tinct suture. The cotylus is supported principally by a thick shelf 
of bone extending inward from the main portion. It présents a 
small concave facet which looks slightiy forward, back of which 
the angle is slightiy curved and has been described by Cope as re- 
sembling a boot with the toe inverted. 



stewart: osteology of anogmius polymicrodus. 119 

Measurexnents: 

Length of mandibie from cotylus 204 mm. 

Depth at coronoid process 65* '* 

Depth at symphysis 17 •* 

Length of tooth-band 115* «« 

The bone originally described as a premaxilla* may be a ptery- 
goid, as it can hardly be a vomer or palatine from the description 
of thèse parts as given by Professor Cope. It is slightly curved 
longitudinally and has a broad tooth-band on one surface which 
bears denticles slightly larger than those on the parts described 
above. On the opposite surface from the tooth-band there is a 
ridge extending its fuU length which is overhanging on one side, 
thus forming a groove which is evidently for the réception of some 
other bone. 

Measurements: 

Length of tooth-band 69 mm. 

Greatest wîdth of tooth-band 17 " 

There are two other bones which are covered with small pits 
and somewhat resemble those found on the tooth-bearing éléments 
described above, although it is likely that thèse bones never bore 
teeth. One of thèse is a cardiform bone, probably a pharyngeal. 
The pitted surface is slightly depressed in the middle and the sides 
slope sharply toward the edges. The other élément is not so thick 
as the one just mentioned; it has a broad band of thèse pits on one 
side and a médian ridge on the other, somewhat similar to that 
found on the supposed pterygoid described above. At one of the 
ends there is a roughened articular surface. There is another 
long and slender élément that bears a certain resemblance to the 
palatine(?) bone of Stratodus apicalis Cope, which is no doubt the 
same bone described as a palatine by Professor Cope.f It is 
broader at one end than at the other. The lower(?) surface is 
covered with pits similar to those described above, but there are no 
teeth présent in any of the spécimens that I hâve examined. The 
upper surface is somewhat striated at the anterior(?) extremîty. 
The ceratohyal is broad and thin, concave at the posterior end and 
somewhat irregular in outline at the other, where there are two 
surfaces for the hypo- and uro-hyals respectively. The bone seems 
to be striated, especially so toward the extremities. Its length 
is 98 mm. 

•1. c. p. 195. 

tProc. Aid. Pbll. Soc., It79. p. 179. 
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The quadrate is fan-shaped, and thin anteriorly. The condyle 
is very convex and has a superficial resemblance to the distal end 
of the mammalian fémur. Extending upward from this along the 
posterior border externally there is a prominent ridge which con- 
tinues upward to the superiqr border. The groove for the sym- 
plectic seenis to be very small. 

One spécimen shows the top of the skuU with most of the bones 
in place. The frontals are long, extending backward as far as the 
pterotics externally. They meet in the médian line by a suture 
which is probably dentate, although this can not be determined 
with certainty. On each side there is a small postorbital process. 
The bones are beautifully sculptured above with coarse sulci which 
radiate from near the centers of each, internai to the postorbital 
processes. The parietals are small, meet each other in the médian 
line, and are covered with markings very similar to those on the 
frontals. The supraoccipital is in a poor state of préservation and 
probably entered but little into the formation of the upper part of 
the skull. It seems to hâve been projected backward for quite a 
distance and was depressed, as was the rest of the top of the skull. 
The epiotics and pterotics seem to be united on the side of 
the skull which is preserved. The pterotics form prominent 
angles of the skull, while the epiotic processes are not so promi- 
nent. The two are covered with small pits and tubercles of bone. 
Just back of the skull there are portions of two other bones which 
may be portions of the hyomandibular and supratemporal. The 
fîrst of thèse présents two articular surfaces, one of which extends 
outward from the rest of the bone, the two being separated by a 
wide space, somewhat similar to that found in the hyomandibular 
of Empo. The other is an irregularly shaped bone and has an 
articular surface on the side next to the skull There are numerous 
other small bones, sculptured in a manner similar to the bones of 
the top of the skull. Three of thèse are joined together in a 
chain and from their position would seem to form a part of the 
rim of the orbital cavity. The remainder of thèse bones are 
scattered along near the top of the skull and indicate that this part 
might hâve been covered with dermal plates. The orbital cavity 
is large and the orbit is surrounded by a thin sclerotic ring. Just 
in front of the orbital cavity, and separated from it by the chain of 
bones mentioned above, there is a bone which occupies about the 
position of the ethmoid. It seems to be rather thin and crushcd 
dowQ on the opposite side so that its remaining characters can not 
be made out. 
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The opercular bones are thin and scale-like, and are ail in place. 
They are covered with fine striœ and are so thin at the edges that 
the différent directions that thèse striae take are the only means of 
locating the boundary lines betvveen some of the différent éléments. 
Tiie preoperculnm is small, narrow above and extended well for- 
ward below. The operculum is large and is extended for some 
distance above its articulation with the hyomandibular. The 
inter- and sub-operculars extend backward as far as the operculum. 

In one spécimen there are seventy-two vertebrae exposed to view, 
and thert' are probably eight or ten more hidden by the opercular 
bones just back of the skull, making in ail about eighty vertebrae 
in the complète column. The centra» are ail rather short and do 
not présent the latt-ral grooves found in the Saurodontida and 
Ichthyodectidœ, but are striated and somewhat resemble the verte- 
brae of the genus Pachyrhizodus Agassiz in this respect. Just in 
front of the caudal fin the vertebrae are crowded together, and 
those supporting the fin are very much so. The last vertebra is 
succeeded by a fan-sliaped expansion or urostyle, which présents a 
well-marked ridge on the side exposed. The neural arches fit into 
pits at their bases and in the caudal région they hâve lamina of 
bone projecting down the sides forming yoke-like articulations with 
the centras. The arches are expanded at their bases and are larg- 
est in the anterior région, where they are directed backward but 
slightly, while in the région of the fiftieth posterior vertebra the 
arches are very slender and directed strongly backward. The 
manner of attachment of the haemapophyses can not be made out 
certainty, although they were probably inserted in pits as are 
the neurapophyses. The ribs are long and slender and slightly 
expanded at the proxiuial extremities. They seem to be inserted 
in pits on the sides of the centrae. The caudal fin is homeocercal 
and is composed of numerous rays which unité with the centrae by 
means of the yoke-like articulations mentioned above. Toward 
the distal extremity the rays split up into many thread-like fila- 
ments, which makes this portion very difficult to collect in a perfect 
condition. The body is covered with medium-sized elliptical 
cycloid scales. The total length of this fish was about 1.82 m. 
There is not enough of the fin-remains présent to détermine their 
character. 

Lawrence, Kansas, May /j, i8çg. 
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BY J. W. BEEDE. 



Wlth Plates XXXII, XXXIII. 
Gerioorinus montioulatus. d. sp. Plate XXXII, Fig. 2. 

Calyx basin-shaped, moderately deep, concave at base, arms 
moderately stout, number not known, pinnules moderately long. 
Infrabasals not known, but small and nearly or quite covered by 
the stem. Basais large, hexagonal, or perhaps pentagonal, con- 
vex, curved inward at the base, about as high as wide, upper 
latéral edges sometimes a lîttle unequal on account of the unequal 
radiais, which makes some of the upper and lower latéral edges 
unequal also. Radiais somewhat unequal in size, pentagonal, the 
upper edges beveled, about twice as wide as high, upper surface 
faceted. Costals five, pentagonal in outline, somewhat produced 
exteriorly but not spinous, twice as wide as high, with single facet 
below to meet the radial and two above for the articulation of the 
distichals. Distichals two to each costal, quadrangular to penta- 
gonal according to the number of arms supported, apparently 
faceted above and below. Those supporting two arms are very 
similar in shape to the costals. There are often one or two palmers, 
before the postpalmers begin, at the base of the arms. Arms long, 
rather stout, number not known, but somewhere from fourteen to 
eighteen, ten in view above three radiais. They are made up of 
two séries of short, stout, interlocking, cuneiform plates, each bear- 
ing a single, long pinnule. Pinnules composed of at least eight 
long slender joints, slightly grooved in the inner side. Along each 
side of the groove is a row of closely set nodes to which secondary 
pinnules were apparently attached. The entire surface of the cup 
and arms is covered with monticules and fine granulations. 

(123) KAN, UNIV. QUAB., VOL. VIII, NO. 3, JULY, 1899, SERIES A. 
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Measurements: Height. width. 

Basais lo mm. lo mm. 

Radiais 6 " ii '* 

Costals 5 " lo " 

Distichals 5 " 7 *' 

Arms 53 " % *• 

Pinnules 1 1 ** J^ ** about. 

Taken from the shales above the Osage coal at the Capital Coal 
mine near Topeka, Kansas. 

There is a little doubt about this being a true Ceriocrinus on ac- 
count of the nature of the arms and the fact that ail the spécimen 
is not exposed. The nature of the infrabasals can not be made out. 
There are three radiais exposed, the central one supporting two 
arms, and the other two four arms each. Until more of its char- 
acters are known it is referred provisionally to this genus.* 

Eri^ocrinus meffalobraehius, n. sp. Plate XXXII. Figs. la, ib 

Calyx basin-shaped, base quite concave, ornamented by very 
coarse granulations which are sometimes arranged in wavy rows. 
Infrabasals unknown, covered by the small column. Basais large, 
convex, the lower portion curved upward to meet the infrabasals 
forming a deep cavity in the base of the cup, the inner, or lower, 
end of the basais being in about the same horizontal plane as the 
upper end and hence forming the most of the base of the calyx and 
leaving the infrabasals almost entirely within the calyx; higher 
than wide, ail equal, and apparently pentagonal, the lower side 
(or sides, if two) short, superior and interior latéral edges nearly 
equal and the apical angles extending upward between the radiais 
to fully half the height of the latter. Radiais five, equal, pen- 
tagonal, twice as wide as high, massive, convex, considerably 
beveled at the upper edge; upper surface deeply faceted for the 
réception of the costals, raised portions of the facet crenulated. 
Costals five, massive, stoutly spine-like, pentagonal in outline, the 
lower inner surface faceted to meet the radiais, upper surface 
faceted (except the portion protruding in the form of astout spinc) 
to support the two large arms. Distichals either one or two to 
each arm, more commonly two in our spécimen, the lowermost 
quadrangular in outline, massive, a little more than twice as wide 
as high; the second distichals very variable, from four to six times 
as broad as high. There are ten arms which. are very broad and 
stout, each made up of two séries of wedge-shaped, interlocking 

♦Slnce this was written another speclmon has been seon wltb an anal plate The two 
Kerm to b© the ï»ame species or, at least, nearly related. 
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plates, which are twice as long as high in the lower portion of the 
arnis and each supporting a single pinnule. The pinnules are not 
well preserved, but are stout, composed of rather large, square 
plates near their junction with the arms, while further away they 
assume a cylindrical form. When not worn the entire spécimen is 
covered with coarse granulations which are usually a little pro- 
longed. 

Measurements: „ , . ^ m,.^*u ^ LenRth 

Ileigbt. Width. (boyond calyx). 

Basais 1 1 mm. lo mm. 

Radiais 8 ** i6 *' 

Costals 5 ** 15 ** 9 mm. 

1. Distichals i to 2 '* 8 *' 

2, Distichals 2 ** 4 " 

Average lower arm plate 2 ** 4 ** 

Upper Coal Measures, from Topeka, Kansas, from the horizon 
of the Osage coal. 

This species agrées in many respects with Ceriocrinus craigii 
(Worthen) W. and S., and C. hemisphericus (Shumard) W. and S., 
but each of thèse possess an anal plate, while the spécimen in 
hand, though preserved in good condition, shows no indication of 
such a plate. It is placed provisionally with the genus Erisocrinus 
as the nature of the infrabasals can not be made out from this 
spécimen. It may prove to belong to Stanmatocrinus when the 
nature of thèse are determined. In discussing thèse two gênera 
Wachsmuth and Springer make the following observation: "We 
also observe a différence in the construction of the arms, which in 
the former {Stemmatocrinus) are composed of a double séries of in- 
terlocking plates, while in the two species of Erisocrinus^ in which 
the arms hâve been found, they are composed of single transverse 
plates. Both species, however, are from the Burlington limestone, 
and are very small, and it is extremely probable, from analogy 
with contemporaries, that the arms in the species from the Coal 
Measures, where the genus flourished more abundantly, were, as 
in Stemmatocrinus^ composed of interlocking pièces, and that the 
Burlington species represent the young form. This would make 
the différence in the underbasals the only visible distinction."* 
E. typus and the Topeka, spécimen hère described exactly fulfil 
this prédiction, if it be a true Erisocrinus^ as it probably is. 

«RevUlOD Palaeocrlnoldea I, p. 140. 
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OlifiTOporuB? minutus, n. sp. Plate XXXII, Fig 3. 

Small, depressed globular, melenitic ridges not very distinct. 
There are four columns of pores, each column consisting of two 
rows in each anibulacral area, each row consisting of two rows of 
pores, the rows of each column closely arranged. Each séries 
is apparently separated by a row or two of imperforate plates at 
the ambitus. Both séries are in contact at the apex? and near the 
mouth?. Number of columns of interambulacral plates unknowD, 
but apparently about three. The ambulacral area is very wide 
and the two séries are widely separated at the ambitus. Some of 
the élévations on the interambulacral plates seem to be pierced by 
a single pore or sometiraes two. Indistinct élévations seem to be 
présent in three columns, one of large and two of small size. 

Measurements: 

Diameter of spécimen 23 mm. 

Maximum diameter of ambulacral area 6 

Maximum diameter of each séries 2 

Maximum diameter of interambulacral area 7 

Pores in vertical rows Ji 

Pores distant in same séries ij^ 

Pores in single pair ^ 

The spécimen is badly worn and somewhat compressed; the sur- 
face markings are almost entirely removed. It agrées to some 
extent with Oligoporus^ but the ambulacra are divided into two séries 
with, apparently, two columns of imperforate plates between thero. 
However, this is not unquestionably shown by this spécimen. It 
will in ail probability be found to belong to an entirely différent 
genus. It is referred to Oligoporus for convenience, until better 
material can be secured. It does not seem to présent the appear- 
ance of any other Carboniferous genus. 

It was collected from the Deer Creek limestone northeast of 
Topeka, Kansas. 

Poaidonomya? recurva, n. sp. Plate XXXII, Fig. 6. 

Shell of médium size, lenticular, oblique, and thin. The hinge 
line is nearly straight, about two-thirds the length of the shell. 
The beak is moderately prominent, recurved, projecting very 
slightly beyond the hinge. The greatest convexity is on the upper 
half of the shell and constitutes the umbonal swell which is moder- 
ately prominent and curved backward, making the shell oblique. 
The surface is marked by concentric undulations of growth and 
fine, closely set, concentric striae. 
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Measurements: Height, 23 mm. ; length, 23 mm.; convexity of 
valve about 4 mm. 

Taken from the rock at the dam at Lawrence, Kansas. 

A spécimen from the dam, at Lawrence, and shown în Figs. 6b 
and 6c, Plate XXXII, is probably of the same species, though it 
has a somewhat différent appearance and outline. It shows the 
beak projecting beyond the hinge and the cast of the interior shows 
the beak to bave been hollow beyond the hinge. The cast figured 
is of both valves in place, one of which is slightly crushed. It 
may be a distinct species, though as it is from the same horizon it 
is probable that the différence is individuai rather than spécifie. 

The character of the hinge and the internai markingsare too poorly 
shown in our spécimens to permit of the accurate location of the 
species. It resembles very much in appearance species of the 
genus Posidonomya^ to which it is provisionally referred, and with 
which it agrées in its surface markings and in having a very thin 
sheli. It also agrées very well in thèse respects with Paracyclas^ 
but that genus is not at présent known from the Carboniferous. 

POBidonomya? pertenuis, n. sp. Plate XXXII. Fig. 5. 

Shell a little larger than the previous and less oblique. Trans- 
versely ovate in outline, very thin, quite compressed. The hinge 
line is nearly straight and about equaling half the length of the 
shell. The posterior? margin is somewhat truncate and nearly 
straight; anterior extention of the hinge longer than the posterior, 
rather flat, not separated from the shell by well defined dépression. 
The front and ventral margins regularly rounded. The shell is 
compressed, probably most convex near the middle, beak obtuse, 
not very prominent, protruding above the hinge line. The surface 
is marked by concentric undulations of growth and fine, close, con- 
centric striae. 

Measurements: Height, 40 mm.; length, 36 mm.; convexity of 
single valve, 4 or 5 mm. 

The type spécimen was taken from near the dam at Lawrence, 
and others hâve been taken since from the same stratum at Cam- 
eron's Bluff, three miles up the river. 

This species belongs to the same genus as the preceding. It has 
some resemblance to the figure of Keyes**, which he refers to 
Placunopsis carbonaria^ though it is very difficult to see why it should 
bc referred to that genus .or species; his species may be the same 
as the one hère described. 



*Geol. Sary. Mo., y, p. 108. pi. zUll, f. 9. 
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Myalina? exasperata, n. sp. Plate XXXII. Fig. 4. 

Shell cuneate-ovate in outline, beaks pointed, terminal, shell 
very thin, apparently composée! of a single layer, compressed, 
valves nearly or quite equal. The anterior? margin nearly straight 
above, and merging into the narrowly rounded ventral région; the 
posterior? région similar to the anterior, but more oblique. The 
surface is granular and marked by indistinct, rather broad, concen- 
tric striae. 

Measurements: Height, 43 mm.; length, 28 mm.; convexity, 3 
mm.; length of hinge about 29 mm. 

Several spécimens of this shell hâve been collected from the coal 
mines west of Topeka, Kansas. 

This shell has been known for several years from the above 
locality, though the extrême thinness of the sh^ll and the softness 
of the shale in which it occurs makes it almost impossible to col- 
Ifect good spécimens of it. 

The hinge of this shell is not sufïiciently well shown to permit of 
its proper classification. It is left in Myalina for the présent, for 
want of better information concerning its beak and muscular im- 
pressions. The extrême thinness of the shell makes it very prob- 
able that it does not belong to that genus. 

Somphosponffia, n. gen. 

A globular to mushroom-shaped calcisponge, attaining a large 
size, and generally possessing a somewhat spherical-shaped cloaca 
near the base, the inhalent and exhalent canals too similar to be 
distinguished, ail very irregular and crooked, distributed over the 
entire surface and moderately large; there is a thick dermal layer 
covering the entire animal, which was free, apparently resting with 
the base in the mud in the adult stage. 

Somphosponfiria multiformis, n. sp. Plate XXXIII. Figs. i to 10. 

Small to very large sponge varying in form from globular to 
mushroom-shaped, free, and gregarious. Connecting with the 
cloaca there is an irregular, branching, canal System which com- 
municates with the exterior over the whole surface, though in the 
larger spécimens they seem to be smaller and probably nearly use- 
less at the base. Thèse canals are very irregular in shape, and, when 
viewed on the surface, appear to be labyrinthine; they become 
smaller as they proceed inward toward the cloaca and less numer- 
ous. When unweathered the entire sponge is covered with a mod- 
erately thick dermal layer, the folds of which form the walls of the 
canals. There is no sign of attachment in any of our specimeos, 
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and the young ones seem to hâve been rolled about until they had 
gained some considérable size as the pores are about equally de- 
veloped ail over them and they are globular in form. Wherever 
thèse animais were very abundant, as is generally the case wherever 
they are ft>und, they soon corne in contact wilh each other and form 
a solid mass, sometimes appearing to coalesce, but generally in 
breaking they part along the line of contact and neither spécimen 
seems to be ruptured. As yet spicules hâve not been positively 
made out. There seem to be no siliceous spicules and several thin 
sections hâve failed to show any calcareous ones. The absence of 
siliceous spicules and chert in the spécimens, and the absence of 
chert in the rock, makes it practically certain that they are calca- 
reous sponges, unless they are horny, and the fact that the lime- 
stone is mostly made up of them practically precludes that idea. 
There is, however, on weathered spécimens, where the dermal 
layer has been removed, a peculiar, more or less haphazard ar- 
rangement of pits surrounded by élévations which may be caused 
by an internai calcareoiy skeleton, composed of fused spicules. 
One of the more regular of thèse surfaces is figured on Plate 
XXXIII, Fig. 10. The différent individuals vary from half an inch 
to a foot or more in diameter, but seldom are more than six inches 
high. 

They are found in abundance in the northwestern part of Atchi- 
son, western Doniphan and eastern Brown counties. It is not 
uncommon to fînd them making up a stratum of limestone six 
inches thick. They seem to be confined to a single, narrow hori- 
zon in the Burlingame shales. The cloaca is generally filled with 
limestone which, except at the center, is arranged in concentric 
layers as it was fîltered in, giving the cloaca and the parts imme- 
diately surrounding it much the appearance of a concrétion. 

This sponge evidently belongs to the Pharetrones, and appears 
most closely related to Cyroncila and Stellispongia. It differs from 
the former in not having the cloaca funnel-shaped and the fact that 
the cloaca does not terminate below in vertical branching tubes any 
more than it does above, and possesses no distinct exhalent ap- 
erture. It is much more closely related to the latter, but is simple, 
and appears quite différent in its spicules, while the cloaca is con- 
fined to the base. It may be an antécédent of that genus. 

The shales in which they are found abound elsewhere in typical 
marine Coal Measures fossils and are immediately associated with 
Linguliiy Productus and a few pelecypods and gastropods. Asso- 
ciated with them also were a large quantity of dipnoan fish re- 
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mains {Sagenodus) which Dr. Williston has described elsewhere 
in this number. The limestone in which the fish are found is al- 
most entirely niade up of sponges. It is from a thin limestone 
about six inches in thickness in a ravine three miles northeast of 
Robinson, Kansas, that thèse spécimens and the fîsh were taken. 



New and Little Known Pelecypods from 
the Coal Measures. 



Contribution from the Paleontological Laboratory No. 46. 



BY J. W. BEEDE AND AUSTIN F. ROGERS. 



Wlth Plate XXXIV. 
Solenomya parallela, n. ap. Plate XXXIV. Fig. i. 

Shell large, moderately convex, elongate-subquadrate in outline; 
anterior margin broadly rounded to nearly truncate, meeting the 
hinge at a little more than a right angle, dorsal and ventral mar- 
gins straighty nearly parallel, postero-dorsal margin sloping ob- 
liquely downward, meeting the rounded posterior margin at an 
obtuse angle. Beaks depressed, incurved, situated about one- 
fourth the distance from the posterior to the anterior end of the 
shell. The greatest convexity is at the umbo. The shell gaping 
a little wider anteriorly than behind. The surface is marked by 
flat radiating plications, which become obsolète at either end of the 
shell, the whole surface of which is apparently covered with radiat- 
ing striae parallel to the plications. Neither the plications nor 
the striae radiate directly from the beak, but from a point above the 
beak and a trifle in front of it. Thèse are crossed by fine obscure 
lines of growth. The anterior and posterior adductors are promi- 
nent; the posterior one is triangular, located between the beak and 
the posterior margin, along its anterior side and extending above it 
is a ridge caused by the thickening of the shell, which produces a 
slight, oblic^ue furrow in the cast. The anterior scar is located on 
the upper side of the shell near the anterior angle. The palliai 
line is indistinct, parallel to the ventral margin curving backward to 
meet the anterior adductor scar. 

Measurements: Length, 53 mm.; height, 18 mm.; convexity of 
single valve about 5 mm. 

Spécimens of this species hâve been collected from Kansas City 
and Lawrence. 

(131) KAN. UNIV. QUAR., VOL. VIJl, NO. 3, JULT, 1809. SERIES A. 
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Solenomya trapezoidea Meek*. Plate XXXIV, Figs. 2a. 2b 

Shell large, subelliptical in outline, length from two to two and 
one-half times the height, convex, open at both ends. Ventral 
margin slightly convex, curving abraptly upward on the posterior 
extremity and more gently on the anterior, posterior side obliquely 
truncated above; hinge straight in front of the beaks which are de- 
pressed, approximate, located about one-fourth the length of the 
shell from the posterior extremity. Surface marked by rather ob- 
scure concentric undulations of growth, crossed by faint radiating 
striae which seem to radiate from the beak. Posterior adductor 
scar moderately prominent, more or less irregularly subcircular; 
the ridge in front of the scar is broad and its outline is rather indis- 
tinct, nearly perpendicular to the hinge, curving backward below; 
anterior scar indistinct, somewhat subcircular; palliai iine extend- 
. ing backward and downward from the lower side of the posterior 
scar, then curving abruptly forward parallel to the ventral margin 
to the middle of the shell, where it becomes too indistinct to trace 
in our spécimens. 

Measurements of a spécimen a little below the average size and 
a larger spécimen: Length, 56, 76 mm.; height, 24., 33 mm.; con- 
vexity, 15, 25 mm.; respectively. 

Found in the rocks near the junction of the Upper and Lower 
Coal Measures, Westport, Mo., and Porterville, Kansas. 

There can be but little doubt but that this shell is specifically 
distinct from S. soleniformis Cox. It is abundant at Westport, and 
we also hâve a spécimen from Feoria county, Illinois. The only 
manner in which the spécimen at hand seems to differ from the 
species to which it is referred is in the possession of faint radiating 
striae, which do not seem to appear on spécimens that are worn. 

Nucula pulchella n. sp. Plate XXXIV, Figs. 5a, 5b, 5c. 

Shell very small, subtrigonal in outline, ventricose; anterior 
border straight, rounding abruptly to the ventral margin which is 
rounded, posterior abruptly truncated nearly at a right angle with 
the ventral margin. Beaks prominent, incurved, situated nearly 
at the posterior end of the shell, lunule not well defîned. The 
greatest convexity is at the umbo. The surface is ornamented by 
fine, elevated, concentric strise and undulations of growth. 

Measurements: Length, 4)^ mm.; height, y/2, mm.; convexity, 
3 mm. 

Found at Cameron's Bluff, near Lawrence, Kansas. Type in 
Mr. Rogers* collection. 

*Soknomya sp. Meek and Worthon, Gool. iSurv. 111., v, pi. xxvll, f. In-b, IST4, 
*Solcnomya trai>€Utidcê Meek, Amer. Jour. Sel., (3) vli, pp. 58;-583, 1874. 
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This shell is more closely related to N. iîlinoiensis Worthen, from 
the St. Louis limestone, than to any other species, perhaps, but 
differs from that species in having the angles of the outline much 
more sharp, in being smaller, and very distinctly concentrically 
striated. With a strong lens thèse striœ can be seen to be occa- 
sionally minutely crenulated. The furrows are twice or more as 
wide as the strias. Several spécimens of this interesting little 
shell hâve been secured from Cameron's Bluff in almost perfect 
préservation. 

Toldia ffiabra. zl ep. Plate XXXIV. Figs. 4a. 4b. 

Shell médium size for this genus, truncate-subelliptical in out- 
line» nearly flat, greatest convexity at the umbo, sloping gently in 
ail directions from the central portion of the valve; anterior dorsal 
outline nearly straight, sloping gently, and broadly rounded into 
the anterior ventral margin, which forms an elliptical curve to the 
posterior end, where it is somewhat truncate, meeting the hinge at 
an obtuse angle. Hinge-line back of the beak nearly straight. 
Beak depressed, nearly central. Surface nearly smooth, with 
traces of obscure, distant, concentric striae parallel to the ventral 
outline; lines of growth visible on the postero-dorsal région. 

Measurements: Length, 14^^ mm.; height, 7 mm.; convexity of 
single valve, ij^ mm. 

Cameron's Bluff, near Lawrence, Kansas. Type spécimen in 
Mr. Rogers' collection. 

This shell differs from K levisiriata M. and W., from the St. 
Louis group, in having its posterior border truncated, striae distant 
rather than closely arranged, and in being much less convex. It 
differs from K subscituîa? Meek (or Y. propinqua Meek, if it is dis- 
tinct), in being more depressed and the posterior (anterior) end 
much more broadly rounded. Otherwise it is very similar to it. 

Monopteria? subalata, n. ep. Plate XXXIV. Figs. 3a. 3b. 

Shell moderately small, subcrescentic in outline, gibbons, a little 
longer than high; valves subequal, beak prominent, slightly pro- 
jecting, somewhat inflated, situated about one-fifth the length of 
the shell from the anterior margin, which is truncated on account 
of the lunule which is formed by the turning in of the shell. The 
anterior margin is convex below. Ventral margin broadly rounded 
to the postero-ventral extremity where it is abruptly rounded to 
meet the concave posterior. Hinge short and straight; posterior 
ear but slightly developed; umbonal ridge prominent, somewhat 
sickle-shaped, sloping abruptly posteriorly forming a concavity. 
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broadly convex anteriorly. Surface marked by m oderately distinct 
lines of growth. 

Measurements: Length, i6mm.; height, 14 mm.; convexity of 
single valve, 4 mm. 

Lawrence oolite, Lawrence, and also from the horizon of the 
Osage Coal at Topeka, Kansas. 

The generic position of this shell is uncertain. It is very similar 
to White's Anthracopteris polita^ but seems specifically distinct from 
it. The only différence between our shell and the true Monopieria 
is that the posterior ear is less developed than in that genus. The 
beak, and especially the lunule, are precisely as in Monopieria^ as 
well as the gênerai expression of the shell. The internai charac- 
ters are not known. It is closely allied to MonopUria sp. Keyes, 
but ils posterior ear is less developed and the umbonal ridge much 
more curved, and the whole shell more slender than is represented 
in his figure. Until the internai characters can be found out we 
place it in the genus Monopieria provisionally. 



Note on the Distribution of the Cheyenne 

Sandstone. 



BY CHARLES S. PROSSER. 



In the writer's report on the '*Comanche Séries of Kansas*' he 
referred a yellowish, quartzitic sandstone outcropping near the 
base of Ârilla hill, in the southern part of Comanche county, to be 
Cheyenne sandstone. ^ The rocks in the draw studied by the au- 
thor were partly covered, and later studies of better exposares by 
Messrs. Vaughn and Gould and Prof. Ward hâve shown that too 
great a thickness was assigned to this stratum, and that it does not 
rest on the top of the Red-beds, but is separated from them by 
from three to ten feet of their black shales.* It appears probable 
that there is some variation in the thickness of thèse strata as ex- 
posed in the différent draws aC the foot of Ârilla hill. 

This yellowish to brownish sandstone belongs in the lower part 
of the Kiowa formation, as stated by Prof. Ward,^ instead of 
representing the Cheyenne sandstone. Since Vcl. II of the Uni- 
versity Geological Survey of Kansas was published, Prof. Cragin 
has studied some of the fossils from this sandstone and has writtcn 
me as folio ws: 

"There are only two of the fossils which I am willing to take 
the chances of i\aming. Thèse are Avicula beîviderensis and 
Cucullœa recedens with little doubt. Some of the others, perhaps, 
are Tapes beîviderensis and Cardium sp., and possibly Cyprimeria, 
in small phase, and one or two other gênera are represented; but 
I feel confident of only two. 

**You will remember that I hâve mentioned lenses of sandstone 
as occurring in the Kiowa shales and carrying regular Kiowa 
fossils, and thèse casts and the attached rock-samples hâve the ap- 

1 tJDlv. Geol. Sur. of Kan., vol. H, pp. 143-44. 

2 Mr. Vaugbn*s section glves above the Red-beds flve feet of )'ollowl«h clays, fol- 
lowed by ten feet of black paper sbales, capped by one foo^ of brown sand.siotie, ubove 
whlcb are again black sbaies. (A.m. Jour. Sel., IV. séries, vol. Iv, 1H97, p 46.)l Prof. Ward 
wrotemethat the sandstone was not over ten feet in thickness, boiow whlch were 
three or four feet of black paper sbales whlch Ile dlrectlyun the Red beds. Mr. 
Goald's section for the «ame strata Is two to six feet of yellowish clayon the Red- 
bed.s. then six to ten feet of black sbales with one to two feet of sandstone contalnlng 
fossils. 

3 Science. N. S,, vol. vl, Nov. 26* 1897, p. 815. 

(laS) KAN. UNIV. QUAB., VOL. VIII. MO. 3. JDLY, 1800, 8VRIES A. 
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pearance of having corne from such sandstone, which is, perhaps, 
more largely developed in the Ârilla hill than anywhere in Kiowa 
county. The Kiowa lenses are usually rather hard and highly fer- 
ruginous, like the material in which thèse casts are preserved."* 
In the western part of Ciark county is a yellowish to grayish- 
white sandstone, named by Prof. Cragin the Bîg Basin sand- 
stone,* and referred to him to the top of the Cimarron séries. 
From the writer's studies in the Big Basin région he was inclined 
to consider it as representing the Cheyenne sandstone,' but sec- 
tions described by Prof. Cragin and Mr. Gould seem to show that 
the former corrélation is the correct one. Prof. Cragin writes 
**that there are on Two-mile, a west side branch of Big Sandy 
creek, Red-beds higher than the bed referred to as Big Basin sand- 
stone in my article 'Observations on the Cimarron séries*,^ and 
that there are in central Oklahoma beds which seem to be coosid- 
erably higher yet."* The corrélation of this sandstone with the 
Red-beds is accepted by Prof. Ward, who regards it as their 
**upper indurated portion. "« 

1 Letter of December 15, 1897. 

S Colorado Collège Studies, vol. vi, p. 46. 

3 Univ. Geol. Sur. of Kan.. ^ol 11, p. 172. 

4 Am. Gool.. vol. xlx. pp. 351-363. 

5 Letter of June 0. 1898. 

6 Science, N. S., vol. vl, p. 816. 
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PLATE XXVI. 




Lefiecodon RECTUS WlLI.. 
Two-thirds natural size. 



PLATE XXXI. 

Skull of Anogmius polymicrodus Stewart, one-half natural size, 
Den,, Dentary; Ari.^ Articular; J/!r., Maxilla; Pmx,^ Premaxilla; 
Ç., Quadrate; C//., Ceratohyal; 5r., Sclerotic ring; <?, a, ^, «, 
Dermal plates; Op.., Operculum; Pop,<, Preoperculura; lop.y In- 
teroperculum; Sop., sub-operculum; Or.^ supposée! orbital bones. 



PLATE XXXII. 

1. Erisocrinus megalobrachius, 

la. View of base of calyx of type, 
ib. Side vîew of type. 

2. Ceriocrinus? monticulatus, Side view of type. 

3. Oligoporusî minutus. Top view of type showing the arrange- 
ment of the ambulacra. 

4. Myalina? exasperata, Left? view of type. 

5. Posidonomyaî perienuis. Left? valve of type. 

6. Posidonomya? recurva. 
6a. Left? valve of type. 

6b. Right? valve of another spécimen, a cast. 

6c. Left? valve of the above with a portion of the shell left 
on one side, which shows the surface markings. The 
beak is somewhat crushed and twisted so that it does 
not appear to extend above the hinge. 



Kah. Univ. Qdar.. Vol. VIII. Séries A. 



PLATE XXXil. 




Syd. Prentice. del. 



PLATE XXXIII. 

Somphospongia multifortnis, 

1-4. Figures to illustrate the outlines of smaller spécimens. 
Less than natural size. 

5. Photograph of the top of another spécimen showing the 
canals. Less than natural size. 

6. Drawing to illustrate the thickness of the dermal layer. 
Magnified. 

7. Outline of larger spécimen showing mushrpom-form. One- 
half natural size. 

8. Tracing of a section through the top of one of the sponges 
showing the arrangement of the canals, which are stippled. The 
unstippled portion is the body of the sponge. Reduced one-half. 

9. Semidiagrammatic section through the cloaca of asmall indi- 
vidual showing the canals, which are stippled, and the semicon- 
cretionary nature of the outer part of it. 

10. Portion of the surface of a weathered spécimen showing 
what appears to be the body skeleton of the sponge. Magnified. 
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PLATE XXXIll. 
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PLATE XXXIV. 

1. Solenomya parallela- Side view of type, which is a cast, 
showing the adductor impressions, impressions of the shell plica- 
tions and the indication of the palliai line. 

2. Solenomya trapezoides, 

2a. Side view of left valve. The anterior adductor scar is 
somewhat exaggerated as is also the palliai line in front 
(to the left) of the fragment of shell which remains on 
the cast. The shell has traces of fine radiating striae, 
which are suggested in the figure. They appear to 
radiate from the beak. 

2b. Dorsal view of another spécimen with the inner portion 
of the shell still remaining on the spécimen. The pos- 
terior part is more crushed on the part immediately 
behind the beaks than represented in the figure, which 
may give a slightly incorrect idea of the shell. 

3. Monopteria? subalata, 

3a. Side view of a left valve of one of the two type spéci- 
mens. 

3b. Side view of the right valve of the other type spécimen. 
The curve from the anterior to the ventral margin is a 
little full. Both in Mr. Rogers' collection. 

4. Yoldia glaba, 

4a. Side view of type. 

4b. Surface markings of the same enlarged. On the anter- 
ior margin there are additional marks of growth not 
indicated hère. Spécimen in Mr. Rogers* collection. 

5. Nucuîa pulchella, 

5a. Side view of type, considerably enlarge^. 
5b. End view of satme, similarly enlarged. 
5c. Surface markings much more enlarged. Type in Mr. 
Rogers' collection. 
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»naCOLUMBIA chainless 

ITHERE is HO WASTE OF ENERGY 
^T ANY POINT IN THE CRANK REVOLUTION 



i 



IMIM; 



i>: 



B}c>cte riders Dcw to tbe Colutnbia Bevel-Gear Ctiamlêss oftan remark tkût 

kntAchîtie seera^ xo pos-sess an âcUvUy and vîtality oî Us own This îs because 

' oucicç of po-A^er applied to the ptîdaîs îs made effective. In startîng. stop* 

E back-pedaltng, rïdiDg on thts level and especialîy in aseecding grades, tbis 

ivmg of epergy is maniCested We hâve yet lo hear of a rider af the Cûltimbia 

tBevel'Gear Chainless bïcyçîe who would wiUfngïy give ït up for any other wheel. 

?rke 56o to I75. 

NeKt to the Chaintess in effîciency are Coltimbia and Hartford cbain wh^ets. 
The oew drivmg niechanism shows bctter résulta under rldtng si rai as tiian an y 
othfir ÎQîva. of chain gsar. Frice %i% in S50 



Vedettes, though tow prieed, are easy runtsing, strong and reliable 
I15 and I26 



Price 
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Have You Read 
Thèse Books? 



They are devoted to tjie wbnderful 
si{(hts and scènes, and spccial re- 
sorts of tourists and healthseekcrs, 
in ihe GREAT WEST. 

Thouph published by a Railway 
Company, 

Tbe SantarEelonte, 

they are litcrary aud artistic pro- 
ductions, desi^ned to creale among^ 
travelers a bettcr appréciation of the 
attractions of our own country. 

Mailedtfree lo tinv address on re. 
ceipt of postaf^e, as indicatcd: 

••The Moki SnakeDance,"56 pp., 
64 illustrations. 3 cts. 

•*Grand Canon of the Colorado 
RxvÉR," a3 pp., 15 illustrations. 
2 cts. 

'•Health Resorts of New Mex- 
ico," So pp., 31 illustrations. »c. 

"Health Resorts of Arizona," 
7a pp., 18 illustrations. 2 cts. 

••Las Vegas Hot Spkinos and 
ViciNiTY, 4S pp., 39 illustra- 
tions. 2 cts. 

••To California and Back," 176 
I pp., lyôillsutraticns. sets. 

c. A. Ezaoms, 

a.c.p.a.,a.t.a8.f.ry 
Chicago. 
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BIBLIOQRAPHY OF SCIENTIFIC PUBLICATIONS BY MEM- 
BERS OF THE UNIVEEISITY OF KANSAS. 



THE following list of scientific publications includes those on nat- 
ural and physical science and mathematics published by the fac- 
ulty and stndents of the University. Of the présent members of 
the faculty, the lists are intended to represent ail of their published 
work ; of ail others, only those papers are included the composition or 
publication of which occurred during the active connection of the au- 
thor with the University. The list is not entirely complète, but it is 
believed it will be found to be nearly so. Most of the lists hâve been 
prepared by the authors and they are mainly responsible for their 
fulness and accuracy. It is intended to supplément those lists annu- 
ally, and to supply the omissions of the présent list in some future 

issue. 

Abbey, Frank Lincoln. 
Ph. G. (University of Kansaa, 1888). 

1889 — Pancreatin; West. Drug. Rec, iv, p. 218. 

AdaniN, George Irving. 

A. B. (University of Kansas, 1803); A. M. (1896); D. Se. (Princeton, 1896). 
Assistant Instructor in Natural Sciences, State Normal School, 1893-'94 ; Student 
University of Munich, 1896-'97; Assistant, University Geological Survey; Assist- 
ant, United States Geological Survey. 

1896 — 1. Two New Species of Dinictis f rom the White River, with plate ; Amer. 

Nat, xxix, p. 573. 

2. Greologic Section from Galena to Wellington, with plate; Univ. Geol. 

Surv.. i, pp. 16-30. 

3. On the Species of Hoplophoneus, with two plates; Amer. Nat, xxz, 

p. 46. 

4. Extinct Felidœ of North America, with three plates; Amer. Jour. Sel., 

cli, p. 419. 

1897 — 5. Geological Map of Western Central Kansas, with Description of Spé- 

cial Areas; Rep. Kans. St. Bd. Irrig. Surv. for 1895-'96, pp. 104-114. 
6. On the Extinct Felidte; Amer. Jour. Sci., cliv, p. 145. 
1-K.U.Qr. A-?iii4 
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1896 — 7. A Greological Reconnoisance in Grant, Garfield and Woods Coanties, 
Oklahoma; this journal, vii, A, p. 3. 

8. A Geological Map of Logan and Gove Counties; this journal, vil, Â, 

pp. 19, 20. 

9. Physiography of Southeastern Kansas; this journal, vii, A, pp. 87-102: 

Trans. Kans. Acad. Soi., xri, pp. 53-63. 
10. The Upper Cretaceous of Kansas, a Historical Review; Univ. Geol. 
Surv., iv, pp. 15-27, pis. i-iv. 

AniOS» WiLBUR St ANTON. 

Ph.G. (University of Kansas, 1892). 
1891 — 1. Analysis of Solanum rostratum; Notes on New Rem., iv, p. 13. 
2. Urinalysis; Proc. Kans. Pharm. Assoc., p. 41, 

Bailey» Edgar Henrt Summerfield. 

Ph. B. ( Yale, 1873); Ph. D. ( Illinois Wesleyan, 1883). Instructor in Chemistry 
and Graduate Student, Yale Collège, 1873-'74; Instructor in Chemistry, Lehigb 
University, 1874-'83; Student Strasburg, Germany, 1881, andLeipsic, 1895; Pro- 
fessor of Chemistry, Metallurgy, and Toxicology, 1883— 

1883 — 1. On the Manufacture and Durability of Roofing Slate; Kans. City 

Rev. Sci., vii, pp. 569-571. 

2. The Utilization of Minerai Waters; Trans. Kans. Acad. Soi., ix, 

pp. 28, 29. 

3. On the Composition of some Culinary Utensils; Kans. Acad. Soi., ix, 

pp. 29, 30. 

1884 — 4. Horticultural Chemistry; Rep. Kans. St. Bd. Hort., 1884, pp. 143-145. 

5. The Water of the Fort Scott Artesian Well; Trans. Kans. Acad. Soi., 

iz, pp. 96-98. 

6. Some Spécial Tests in Regard to the Delicacy of the Sensé of Smell; 

Trans. Kans. Acad. Sci., iz, pp. 100, 101 (with L. M. Powell). 

1885 — 7. The Relative Value of Différent Sugars; Quart. Rep. Kans. St. Bd. 

Agric, pp. 28, 29. 

8. The Occurrence of Bromides and lodides in the Water of an Artesian 

Well at Independence, Kans.; Trans. Kans. Acad. Soi., x, pp. 22, 23. 

9. The Relative Bitterness of Différent Bitter Substances; Trans. Kans. 

Acad. Sci., z, pp. 23, 24, ûg, 
10. Miscellaneous Chemical Notes; Trans. Kans. Acad. Sci., z, pp. 62,63. 

1886—11. What Constitutes a Good Soil; Rep. Kans. St. Bd. Agric, x, pp. 181- 
184. 
12. On the Manufacture of Oil of Wintergreen; West. Drug. Rec, March. 
1887—13. The Manufacture of Canned Goods: Rep. Kans. St. Bd. Agric, Dec. 

14. On the Newly Discovered Sait Beds of Ellsworth County, Kansas; 

Trans. Kans. Acad. Sci., zi, pp. 8-10. 

15. Some Ezperiments on the Relation between the Taste and the Acidity 

of Certain Acids; Trans. Kans. Acad. Sci., zi, p. 10. 
1888—16. The Adultération of the Commercial Lead Chromate; Proc. Kans. 
Pharm. Assoc, p. — . 

17. On the Sensé of Taste; Science, zi, pp. 145, 146 (with E. L. Nichols). 

18. The Sensé of Smell; Nature, zxxv, p. 74 (with E. L. Nichols). 

19. The Composition and Evaporative Power of Kansas Coals; Rep. Kans. 

St. Bd. Agric, zi, pp. 157-163 (with L. I. Blake). 
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1888—20. Well Waters of the City of Lawrence; Rep. Kans. St. Bd. Health, pp. 
284-286. 

21. SomeKansas Minerai Waters; Trans. Kans. Acad. Soi., xii, pp. 25-29. 

22. The Economie Value of Com-cobs; Trans. Kans. Acad. Sci., xii, pp. 

49,50. 

1890 — 23. On the Minerais contained in a Kiowa County Météorite; Science, zvi, 
p. 206. 

1891—24. On Halotrichite, or Feather Alum, from Pitkin Ck)unt7, Colorado; 
Amer. Jour. Sel., xli, pp. 296, 297. 
25. The Tonganoxie Météorite; Amer. Jour. Sci., xlii, pp. 285-287, fig. 2. 

1892—26. A Revised List of Kansas Minerais; Trans. Kans. Acad. Sci., xiii, pp. 
76-78 (with G. H. Failyer). 

27. Review of American and Foreign Articles on the Sensé of Taste and 

Smell; Amer. Jour. Psych., pp. 94-99. 

28. Sait in Kansas; Rep. Kans. St. Bd. Agric, xiii, pp. 161-180, fig. 7. 

1893—29. Observations on a Cyclone that Occurrednear Williamstown, Kans., 
Science, xxii, p. 3. 

30. On the Distribution of Arsenic in the Bodies of Animais Poisoned 

with this Substance; Med. News, Ixiiî, p. 206. 

31. The Great Spirit Spring Mound ; this journal, i, pp. 85-87. 

32. On the Delicacy of the Sensé of Taste among Indians; this journal, 

ii, pp. 95-98. 

1894—33. A Chemical Examination of the Water of the Kaw River and its 
Tributaries; this journal, iii, pp. 91-102, fig. 4 (with E. C. Franklin). 

34. Small Things (Présidentes Address); Trans. Kans. Acad. Sci., xiv, 

pp. 6-13. 

35. On the Composition of the Water from a Minerai Spring in the Vicin- 

ity of the Great Spirit Spring, Mitchell County, Kansas; Trans. 
Kans. Acad. Sci., xiv, pp. 40, 41 (with Mary A. Rice). 

1895—36. Natural Gas and Coal-oil in Kansas; this journal, iv, pp. 1-14, fig. 2. 
37. What is Aerated Bread, and How Does it Differ from Raised Bread ? 
Sanitarian, xxxv, pp. 502-504. 

1896 — 38. The Adoption of the Me trie System in the United States; Amer. 
Drug. and Pharm. Rec, March. 

39. A Laboratory Guide to the Study of Qualitative Analysis; 3d éd., pp. 

1-102, Hudson-Kimberly Pub. Co., Kansas City, Mo. 

40. Preservatives in Food Products; Bul. Pharm., x, pp. 437, 438. 

1897 — 41. On the Chemical Composition of Some Kansas Gypsum Rocks ; this 
journal, vi, pp. 29-34 (with W. M. Whitten). 

42. Food and Medicine Vessels; Bul. Pharm., xi, pp. 53-^55; Food and 

Sanitation, this journal, viii, pp. 200-202. 

43. On the Action of Sulphuric Acid upon Strychnine in the Séparation of 

this Alkaloid from Organic Matter; this journal, vi. A, pp. 205-207 
(with Wm. Lange). 

44. Salicylic Acid and Calcium Sulphite as Preservatives of Cider; this 

journal, vi. A, pp. 111-116, fig. 7. 

45. On the Composition of Louisville Minerai Water; this journal, vi. A, 

pp. 117-119. 

46. The Chemical Composition of Cément Plaster (abstract) ; Proc. Amer. 

Assoc. Ad. Sci., p. 148. 
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1898 — il. Starchy Foods and their Adultération ; Dixie Miller, March. 

48. Formaldehyde as a Préserva tiVe of Cider; Bul. Pharm., xii, pp. 394, 

395, fig. (with C. W. Rankin ). 

49. Proof of the Law of Similia from the Electro-chemico-physiologica) 

Standpoint; North Amer. Joum. Homeopathy (3), ziii, pp. 529-537; 
Proc. Amer. Inst. Homeopathy (Omaha). 

50. The Chemistry of the Apple; Rep. Kans. St. Hort. Soc., pp. 5-9. 

51. Senior Course of Lectures on Qualitative Chemical Analysis; Pharm. 

Era, xxi, pp. 114, 115, et seq. 
1899—52. The Chemistry of Gypsum, Plaster of Paris, and Cernent Plaster; 
Kans. Univ. Geol. Surv., v, pp. 134-170 (with G. P. Grimsleyi. 

Baker, De Forbst. 
Ph. G. (University of Kansas, 1893). 

1893 — Chemicals which Can Profitably be Made by the Pharmacist; Proc. 

Kans. Pharm. Assoc, p. 106. 

Barber, Marshall Albert. 

A. B. (University of Kansas, 1891, and Harvard, 1892); A. M. (Harvard, 1891). 
Assistant Professor of Botany , 1894-*99 ; Associate Professer of Cryptogamic Bot- 
any and Baoteriology, 1899— 

1898 — 1. Adultérations of Buckwheat Flour Sold in the Lawrence Market: 

this journal, vii. A, pp. 37, 38, pis. iii, iv. 
2. The Préparation and Use in Class Démonstration of Certain Cryp- 
togamic Plant Material; this journal, vii, A, pp. 111-113. 

1899 — 3. Dipththeria in Kansas; this journal, viii, A, pp. 23-35, with map. 

Barber, Perry B. 
Ph. G. (University of Kansas, 1894). 

1894 — Adultéra ted Wax; Proc. Kan^. Pharm. Assoc., p. 90. 

Bartow, Edward. 

A. B. (Williams, 1892); Ph. D. (Goettingen, 1895). Assistant in Chemistry, 
Williams Collège, 1892-'94; Student Goettingen University, 1894-'95; Instructor 
in Chemistry, Williams Collège, 1895-'97: Instructor in Chemistry, 1897-99: 
Associate Professor of Organic Chemistry, 1899— 

1895 — 1. Neue aus m-Isocymol abgeleitete Verbindungen ; Inaugural Disserta- 

tion, University of Goettingen. 

1897 — 2. Table for the Calculation of Chemical Analyses; this journal, vii, A. 

1898 — 3. Some Water Analyses; Proc. Kans. Pharm. Assoc. 

Beede, Joshua William. 

A. B. (Washbum, 1896) ; A. M. (Washburn, 1897) ; Ph. D. (University of Kan- 
sas, 1899). Graduate Student, Washbum, 1896-'97; Graduate Student and Assist- 
ant in Paleontology, 1897-'99. 

1897 — 1. The McPherson Equus Beds: Kans. Univ. Geol. Surv., ii, pp. 287-296, 

pis. xlv, xlvi. 
2. Notes on Kansas Physiography ; Trans. Kans. Acad. Sci., xv, pp. 114- 
120, pu. vii-ix. 

1898 — 3. New Corals from the Kansas Carbon if erous; this journal, vii, pp. 17, 

18, pi. 
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1898 — 4. Variations of Eztemal Appearance and Internai Characters of Spirifer 

cameratus Morton; this journal, vii, pp. 103-105, pi. vi, April. 

5. Notes on Campophyllum torquium Owen, and a New Variety of Monop- 

teria gibbosa Meek and Worthem ; this journal, vii, pp. 187-189, fig. 

6. Preliminary Notice of the Corrélation of the Meek and Marcou Section 

at Nebraska City with the Kansas Coal Measures; this journal, vii, 
A, pp. 231-233. 

1899 — 7. New and Little-known Pelecypods from the Coal Measures; this jour- 

nal, viii. A, pp. 131-134, pi. zxxiv (with A. F. Rogers). 
S. New Fossils from the Kansas Coal Measures; this journal, yiii. A, 
pp. 123-130, pi. zxxii, xxxiii. 

Ber|>riiiaii, Louis House. 
Ph. G. (University of Kansas, 1893). 

1893 — Aseptol ; Proc. Kans. Pharm. Assoc. , p. 116. 

Blake, Lucien Ira. 

A. B. (Amherst, 1877); Ph. D. (Berlin, 1883). Professor of Physics, Rose Poly- 
technic Institute, 1884; Professor of Physics, 1885, tind Electrical Engineering, 
1887- 

1883 — 1. Ueber die elektrische NeutralitAt des von ruhigen elekrtisirten Ober- 
âftchen aufsteigenden Dampfes; Wiedemann*s Annalen, Band xix, 
p. 525. 
2. Die ElektrcitAt durch die Verdampfung; Wiedemann's Annalen, Band 
xix, pp. 518-524. 

1885 — 3. Atmospheric Electricity; Proc. N. Y. Elec. Soc., Sept. 

1888 — 4. Effect of the Electrical Current on Friction ; Elec. World, Sept. 

5. Evaporative Power of Kansas Coals; Sixth Bien. Rep. Kans. St. Bd. 
Agric. 

1890 — 6. An Electrical Hygrometer; Trans. Kans. Acad. Sci., xii. 

1892 — 7. Safety from Electricity ; Proc. Assoc. Fire Underwriters, p. 64. 

1894 — 8. Method of Téléphonie Communication between Ships; Rep. U. S. 

LighthouseBd.,1895. 

1895 — 9. Electrotherapeutics ; West. Dent. Jour., ix, No. 7. 

Boy ce, Samuel R. 
Assistant in Pharmacy, 1891-'96. 

1890 — 1. lodoform; Trans. Kans. Acad. Soi., xi, p. 58. 

1892 — 2. Volumetric Solution, and the Use of the Metric System ; Proc. Kans. 

Pharm. Assoc, p. 73. 

1893 — 3. A New Drug; Proc. Kans. Pharm. Assoc., p. 116. 

4. Phosphoric Acid; Proc. Kans. Pharm. Assoc., p. 102. 

Browu, Barnum. 
Student, Department of Entomology, 1896-*98. 

1897 — Two New Species of Asilids from New Mexico ; this journal, vi, pp. 103, 104. 

Brown, William Piebson. 
Ph. G. (University of Kansas, 1891). 

1891 — Sarsaparilla Root; Proc. Kans. Pharm. Assoc, p. 44. 
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Cady, Hamilton Perkins. 

A. B. (University of Kansas, 1897). Student and Assistant, Department o! 
Chemistry, 1895-'97; Scholar Cornell University, 1897-'98; Fellow Cornell Uni- 
versity, 1898-'99; Assistant Professor of Chemistry, 1899— 

1895 — 1. Chemical Analysis of Counterfeit Gold-dust ; this journal, iii, pp. 197- 
200 (with V. L. Leighton). 

1897 — 2. A New Explosive Compound Formed by the Action of Liquid Ammonia 

upon lodine; this journal, vi, A, pp. 71-75. 

3. A Modification of the Permanganate Method of Détermination of Iran ; 

Jour. Amer. Chem. Soc, xix, pp. 575-581 (with A. P. Riidiger). 

4. The Electrolysis and Electrolytic Conductivity of Certain Substances 

Dissolved in Liquid Ammonia; Jour. Phys. Chem., i. pp. 207-213. 

1898 — 5. Naphthalene and Aqueous Acétone; Jour. Phys. Chem., ii, pp. 168- 

170. 

6. Constant Température Device; Jour. Phys. Chem., ii, pp. 242-244. 

7. Electromotive Force between Amalgams; Jour. Phys. Chem., ii, pp. 

551-564. 

1899 — 8. Solid Solutions; Jour. Phys. Chem., iii, pp. 127-136. 

Caiifly, Albert Luther. 

A. M. (University of Kansas, 1892); Ph. D. University of Nebraska, 1898). 
Graduate Student, Department of Mathematics, 1891-'92; Instructor in Mathe- 
matics, University of Nebraska, 1892— 

1893 — The Trisection of an Angle; this journal, ii, pp. 35-45. 

CaKe, Ermine Cowles. 

A. B., A. M. (1893); M. S. (Cornell University, 1895); Ph. D. (University of 
Chicago, 1896). Graduate Student and Assistant, Departments of Chemistry 
and Historical Geology; Professor of Physics and Geology, Wisconsin Normal 
School, 1897— 

1891 —1. Kansas Mosasaurs, Part I, Clidastes; this journal, i, pp. 15-32, pis. 

ii-vi (with S. W. Williston). 
X892 — 2. On the Composition of some Kansas Building-stones; Trans. Kans. 
Acad. Sci., xiii, p. 78 (with E. H. S. Bailey). 

1893 — 3. On the Analysis of the Deposit from a Chalybeate Spring; Trans. 

Kans. Acad. Sci., xiv, pp. 36, 37. 

1894 — 4. A Geological Reconnoisance in Southwest Kansas and No-Man's Land; 

this journal, ii, pp. 143-147, Jan. 

5. Traces of a Glacier at Kansas City, Mo. ; this journal, ii, pp. 149, 150, 

Jan. 

Conibs, J. 

Ph. G. (University of Kansas, 1890). 

1890— Yellow lodide of Mercury; West. Drug. Rec, vi, p. 143. 

Coiiibs, Robert. 
Ph. G. (University of Kansas, 1892). 

1892 — Microscopical Distinction of Powdered Drugs; Proc. Kans. Pharm. 

Assoc., p. 59. 
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(Crotty, » Davenport, Gertrudk. 
A. B. ( Uni versity of Kansas, 1889 ). Assistant Professer of Zoôlogy, 1890-'d2. 

1890 — 1. Methods of Collecting, CleaDing and Mounting Diatoms; Trans. 

Kans. Acad. Sci., xii, pp. 81-83. 

1891 — 2. Some Statistics Relating to the Health of Collège Women; Trans. 

Kans. Acad. Sci., xiii, pp. 3^37. 

Daiiis, Frank Burnktt. 

B. S. (WesleyanUniversity, 1891); M. S. ( Wesleyan University, 1892); Ph. D. 
(University of Chicago, 1897). Instructor in Chemistry, 1893-'94; Professer of 
Chemistry, Northwestern University Médical Collège, 1898— 

1894 — The Composition of the Natural Oil from Wilson County, Kansas; Trans. 

Kans. Acad. Sci., xiv, pp. 38, 39. 

Davies. Howell Emlyn. 

A. B. (University of Kansas, 1897). Fellow University of Chicago, 1898 — 

1896 — On Kansas Minerai Waters; Trans. Kans. Acad. Sci., xv, pp. 82-88. 

I>ry<leii, John Lakin. 
Ph. C. (University of Kansas, 1896). 
1896 — An Examination of a Process for the Purification of Oil of Lemon and 
Comments on Terpeneless Oil of Lemon ; Proc. Kans. Pharm. Assoc. , 
p. 12. 

DuiiNtaii» Arthur St. Clair. 

B. S. ( Alabama Polytechnic, 1889); M. E. (the same, 1890); C. E. (the same, 
1892). Graduate Student Johns Hopkins University, 1891-*92; Assistant in 
Physics, Alabama Polytechnic, 1892-*94; Assistant Professer of Physics and 
Electrical Engineering, 1894-'99; Associate Professor of Physics and Electrical 
Engineering, 1899; Professor of Physics and Electrical Engineering, Alabama 
Polytechnic, 1899— 

1895 — 1. Residual Charges of Condensers ; Elec. World, July 6. 

1896 — 2. Résonance in Circuits Possessing Self and Mutual Inductance, Ré- 

sistance, and Capacity; Elec. World, Jan. 18. 
3. X-Ray Théories; State Mechanical Experiment Stations; Long-dis- 
tance Power Transmission ; South western Manufacturer, May. 

1897 — 4. Preliminary Note upon the Broadening of the Sodium Lines by In- 

tense Magnetic Fields; Amer. Jour. Sci., iii, p. 472; Elec. World, 
Mar. 7 ( with M. E. Rice and C. A. Kraus). 
5. Effect of Magnetism upon the Spectral Lines of Sodium ; this journal, 
vi. A, pp. 77-88 (with M. E. Rice and C. A. Kraus). 

1898 — 6. The Edison Process of Concentrating Iron Ores; Southwestem Manu- 

facturer, Feb. 

7. Review 'La Spectroscopie Interferentielle' by Fabry and Perot; As- 

trophysical Journal, May. 

8. Notes on Physics; Science. 
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Dyelie, Lewis Lindsay. 

A. B. and B. S. (Univereity of Kansas, 1884); A. M. and M. S. (1886). Spé- 
culai Instructor in Natural History, ]882-'84; Assistant in Naturel History, 18B4- 
'89 ; Professor of Zoology and Tazidermy and Curator of Birds and Mammals, 
1890— ( Much of Professer Dyche's time for the last fif teen years bas been de- 
voted to building up the collection of North American mammals for the Univer- 
sity of Kansas.) 

1886 — 1. Science for a Livelihood; Science, viii, p. 303, tf. 

2. The Little Yellow Rail ( Porzana noveboracensis) in Kansas : Ornith. 

andOol., x, p. 168, ff. 

3. The Red Crossbill (Roxia curvirostra stricklandi) in Kansas; Auk, 

iii, p. 258, ff. 
1890 — 4. Three Species of Grophers; Trans. Kans. Acad. Sci., xii, p. 29, ff. 

1893 — 5. How to Mount a Horse; Rid. and Driv., Dec., 6 ills. 

1895 — 6. Campfiresof a Naturalist— the Story of Fourteen Expéditions after 

North American Mammals; 304 pp., ills. (with C. £. Edwords, from 
author*8 field-notes). 

7. People and Scènes in the Arctic Régions; N. Y. Herald, Oct. 6, 6 ills. 

8. The Kettle River Wilderness; Récréation, ii, p. 283, ff., 4 ills. 

1896 — 9. Walrus Hunting in the Arctic Régions; Cosmop., Feb., 17 ills. 

10. The Curions Race of Arctic Highlanders; Cosmop., July, 14 ills. 

Kicholtz, Alexander J. 
Ph. G. (University of Kansas, 1892). 

1892— Calcium Hypophosphites ; Proc. Kans. Pharm. Assoc., p. 67. 

Eiucliy AiufOLu. 

M. S. (Kansas Agriculturel Collège, 1894) ; Ph. D. ( University of Kansas, 1885). 
Graduate Student in Ma thematics, 1891-^95 ; Assistant in Graphies, 1895-*97 ; Pro- 
fessor of Mathematics, Polytechnicum of Biel, Switzerland, 1897-'98; Profeasorof 
Graphical Mathematics, Kansas Agricultural Collège, 1898-*99. 

1894 — 1. On a Spécial Class of Connected Surfaces ; this journal, iii, pp. 153-158. 

1895 — 2. Involutric Transformations of the Straight Line; this journal, iv, pp. 

111-118. 

3. Involutric Transformations in the Plane and in Space; this journal. 

iv, pp. 205-218. 

4. On the Fundamental Property of the Linear Group of Trensformations 

in the Plane; Annals Math., x, pp. S-T). 

1896 — ô. A Spécial Complex of the Second Degree and its Relation with a Pencil 

of Circles; Amer. Math. Month., iii, pp. 127-132. 
6. Projective Groups of Perspective Collineations in the Plane, Treated 
Synthetically (dissertation); this journal, v, pp. 1-36. 

1897 — 7. On the Congruence of Rays (3, 1) and (1, 3); Annals Math., xi, pp. 

148-155. 

8. On Circular Transformations; Annals Math., xii, pp. 141-160. 

9. Mathematical Models; Trans. Kans. Acad. Sci., xiv, pp. 90-94. 

Eriist, Harry L. 
Ph. G. (University of Kansas, 1894). 

1894— Analysis of Cocoanut; Proc. Kans. Pharm. Assoc, p. 90. 
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Franklin, Edward Curtib. 

B. S. (Univeraity of Kansas, 1888) ; M. 8. (University of Kansas, 1890) ; Ph. D. 
( Johns HopkÎDS, 1894 ). Chemist Sugar Plantation, 188i3-*89 : Assistant in Chem- 
istry, 1889-'90; Student University of Berlin, 1890-'91; Assistant in Chemistry, 
1891-^93: Student Johns Hopkins, 1893-'94 ; Associate Professor of Chemistr}', 
1894-'99; Professor of Physical Chemistry, 1899— 

1885 — 1. The Relative Bitternessof Différent Bitter Substances; Trans. Kans. 

Acad. Sci. ; Science, x, p. 23 (with E. H. S. Bailey). 
1894 — 2. A Chemical Examination of the Waters of the Kansas River and its 

Tributaries; this journal, iii, pp. 91-102 (with E. H. S. Bailey). 
3. On the Action of Ortho- and Metadiazobenzenesulphonic Acids on 

Methyl and Ethyl Alcohol; Inaugural Dissertation, Johns Hop- 

kins University. 

1898 — 4. On the Action of Orthodiazobenzenesulphonic Acid on Methyl and 
Ethyl Alcohol; Amer. Chem. Jour., xx, pp. 4a5-i66. 

5. Some Properties of Liquid Ammonia; Proc. Amer. Assoc. Ad. Sci., 

1898, Boston, pp. 215-217 (with C. A. Kraus). 

6. Liquid Ammonia as a Solvent; Amer. Chem. Jour., xx, pp. 820-836 

(with C. A. Kraus). 

7. Détermination of the Molecular Rise in the Boiling-point of Liquid 

Ammonia; Amer. Chem. Jour., xx, pp. 836-838 (with C. A. Kraus). 

8. Metathetic Reactions between Certain Salts in Solution in Liquid Am- 

monia; Amer. Chem. Jour., xxi, pp. 1-8 (with C. A. Kraus). 

9. Some Properties of Liquid Ammonia; Amer. Chem. Jour., xxi, pp. 

&-14 (with C. A. Kraus). 

Fox, Edward Bayless. 
Ph. G. (University of Kansas, 1886). 
1892 — Eiixirs; Proc. Kans. Pharm. Assoc., p. 86. 

FuUer, Hkrbbrt Morton. 
Ph. C. (University of Kansas, 1896). 

1896 — An Examination of Sweet Spirits of Ni ter of the Market; Proc. Kans. 

Pharm. Assoc. (date and volume not given). 

Ganmer, George F. 
A. B. (University of Kansas, 1876); M. S. (1878). 
1875 — Observations on the Habits of Certain Larvae; Trans. Kans. Acad. Sci., 
iv, pp. 22-24. 

* Gowell, Ralph Curtis. 
A. B. (University of Kansas, 1896). Assistant Professor of Zoology, 1896-'97. 

1897 — The Myology of the Hind Limb of the Raccoon, Procyon lotor; this 

journal, vi, A, pp. 121-126, pis. xiv-xvi. 

Growe, Bessie Eleanor. 

A. B. (University of Kansas, 1897). Graduate Student Chicago University, 
1897-*98; Graduate Student Department of Mathematics, 1898— 

1897 — On New Canonical Forms of the Binary, Quintic, and Sextic; this jour- 
nal, vi A, pp. 201-204. 

* Deceased. 



146 KANSAS UNIVERSITY QUARTERLY. 

Hackett, Leroy S. 
Ph. G. (University of Kansas, 1890). 

1890 — Practical Standardization ; Pharm. Era, iv, p. 298. 

Haller, George Irvin. 
Ph. G. (University of Kansas, 1894). 

1894 — Compatibility of Acetaniiid; Proc. Kans. Pharm. Assoc, p. 58. 

Uaworth, Erasmus. 

B. S. (University of Kansas, 1881); M. S. (University of Kansas, 1884): À. M. 
and Ph. D. (Johns Hopkins University, 1888). Professor of Geology and Miner- 
alogy, Penn Collège, 1883-'92; Professor of Geology and Mineralogy, 1892— 

1882 — 1. The Joplin White-lead Works; Kans. City Rev. Sci. and Ind., v, p. 391. 

2. The Chert Rocks of Subcarboniferous Kansas; ib., p. 669. 

3. The Coal-fields of Cherokee County, Kansas, with map; Trans. Kans. 

Acad. Sci., viii, p. 7. 

4. Are there Igneous Rocks in Cherokee County, Kansas? ib., p. 18. 

5. Notes on Kansas Minerais; Four Minerais New to Kansas; ib., p. ^. 

1883 — 6. Octohedral Limonite; Trans. Kans. Acad. Sci., ix, p. 25. 

1884 — 7. A Contribution to the Geology of the Lead and Zinc Mining District 

of Cherokee County, Kansas (master's dissertation), with map: 

Published by Author, Oskaloosa, lowa, June. 
1886 — 8. A Swindler Abroad Again ; Science ( 1 ), vii, p. 308. 
9. Millerite at Keokuk, lowa; Science (1), viii, p. 369. 
1888—10. A Contribution to the Archœan Geology of Missouri (doctorate dis- 
sertation), with one plate and three figures in text; Amer. Geol., i, 

pp. 280-297 and 363-382. 
1889 -11. Further Notes on the Crystalline Rocks of Missouri; Proc. lowa 

Acad. Sci., i (for 1887-'89), p. 66. 
12. The Chemistry of Narootics; Published by Author, Oskaloosa, lowa, 

12mo, 48 pp. 
1890—13. On Prismatic Sandstone from Missouri, with figures in text; Science 
(1), xix, p. 34, and Proc. lowa Acad. Sci. for 1890-'91, p. 36. 
14. Notes on Missouri Minerais: I, Melanite from Reynolds County; II, 

Limonite Pseudomorphous after Calcite, with figures in text: 

Proc. lowa Acad. Sci. for 1890-'91, p. .33. 
1891—15. The Age and Origin of the Crystalline Rocks of Missouri ; Bul. No. 5, 

Mo. Geol. Surv. 
1893 — 16. Minerai Resources of Kansas. 
1894—17. The Crystalline Rocks in Area of Iron Mountain Sheet; Geol. Surv. of 

Mo., Iron Mountain Sheet. 

18. Relative Value of Limestone, Sandstone and Shale in Stratigraphie 

Work in Kansas; this journal, ii, p. 102. 

19. A Géologie Section along the Neosho River (with M. Z. Kirk); ib., 

p. 104. 

20. A Géologie Section along the Verdigris River (with W. H. H. Piatt): 

ib., p. 115. 

21. A Géologie Section along the A. T. & S. F. Ry. from Cherryvale to 

Lawrence, and from Ottawa to Holliday : ib., p. 118. 

22. Surface Gravels in Eastern Kansas; ib., p. 136. 
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1895-23. 
24. 
25. 

1896—26. 
27. 

28. 

29. 

30. 



1897-31. 

32. 
33. 

1898—34. 

35. 

1899—36. 

37. 



Oil and Gas in KaDsas, with one plate; Proc. Amer. Assoc. Ad. Sci., 

xliii. 
Stratigraphy of the Kansas Coal Measures, with two plates; this 

journal, iii, p. 271. 
Stratigraphy of the Kansas Coal Measures, with one figure in text and 

one plate; Amer. Jour. Sci. (3), 1, p. 452. 
The Crystalline Rocks of Missouri (final report): Mo. Geol. Surv., viii. 
Local Déformation of Strata in Meade County, Kansas, and Adjacent 

Territory, with map; Am. Jour. Sci. (4), ii, p. 368. 
The CofiFeyville Naturel Gas Explosion, with one plate: this journal, 

iv, p. 67-70. 
The Prérogatives of a State Geologist; Science (2), iii, pp. 519, 520. 
Volume I, University Geological Survey of Kansas. Managing editor 

and author of articles in it, as f oUows : 

A Géologie Section from Baxter Springs to Kansas City, with one 
plate; ch. ii. 

A Géologie Section from Coffey ville to Lawrence, with one plate; 
ch. vii. 

Résumé of the Stratigraphy and Corrélations of the Carboniferous, 
with two figures in text and thirteen plates; ch. ix. 

Physiographic Features of the Carboniferous, with three figures in 
text and eight plates ; ch. x. 

The Coal-fields of Kansas ( preliminary) ; ch. xi. 

Oil and Gas in Kansas ( preliminary) ; ch. xii. 

Surface Gravels ; ch. xiii. 

The Coal Measure Soils (preliminary); ch. xiv. 
Volume II, University Geological Survey of Kansas. Managing editor 

and author of articles in it, as follows: 

Physiography of Western Kansas, with nine plates: pp. 11-49. 

Physical Properties of the Tertiary of Western Kansas, with seven 
plates; pp. 251-296. 
Underground Watersof South western Kansas; Bul. 6, Irrigation Pa- 

pers, U. S. Geol. Surv., with twelve plates and two figures in text. 
Underground Waters of Western Kansas; pp. 49-114, with eighteen 

plates. 

Volume III, University Geological Survey of Kansas. Spécial Report 
on Coal. Managing editor and author of article in it, as follows: 
Stratigraphy of the Kansas Coal Measures, with three figures in 
text and twenty plates; pp. 1-105. 

Annual Report on Minerai Resources of Kansas for 1897, with eighteen 
plates, 9S pp. 

Volume V, University Geological Survey of Kansas. Spécial Report 
on Gypsum. Managing editor, and author of introduction, pp. 11-16. 

Annual Report on Minerai Resources of Kansas for 1898. Managing 
editor, and author of pp. 1-68 and 86-98. 



1889- 



Hill, Bradford Loring. 
Ph. G. (University of Kansas, 1889). 
-Carbolic Acid Test; West. Drug. Rec, iv, p. 229. 



Hogrebooiu, H. C. 

Ph. G. (University of Kansas, 1894). 
1894 — Pepsin and its Préparations ; Proc. Kans. Phami. Assoc. 



p. 03. 
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Huiiter, Samuel Joh>'. 

A. B. (University of Kansas, 1893) ; A. M. (Univereity of Kanaas, 1893). Prin- 
cipal Atchison County High School, 1893-'96; Graduate Student, Comeil, 1896;- 
Assistant Professer of Entomology, 1896-'99; Associate Professorof Entomoiogy, 



1892 — 1. The Corn-root Worm, Diabrotica longiçomis Say; Trans. Kans. 

Acad. Soi., xiii, pp. 131-133. 
1893 -—2. Insects Injurious to Drugs; Proc. Kans. Pharm. Assoc., pp. 99-102 
(with L. E. Sayre); Amer. Jour. Pharm., July, 1893, 

1896 — 3. Notes on Injurious Insects; Trans. Kans. Acad. Sci., xv, pp. 50-53. 

1897 — 4. The More Destructive Grasshoppers of Kansas; Bul. Dept. Entom., 

Oct., pp. 1-11, pis. i-iv (with F. H. Bnow). 

1898 — 5. Scale Insects Injurious to Orchards : Bul. Dept. Entom., pp. 1-62, figs. 

1-7. 
G. On the Occurrence of Dissosteira longipennis Thomas; Psyché, viii, 
pp. 291, 292. 
Dissosteira in Colorado; Psyché, viii, p. 299. 

7. Parasitic Influence on Melanoplus; this journal, yii, pp. 205-210, Oct., 

figs. 

8. The same with additions; Bul. Dept. Entom., No. 64, pp. 32-17. 

9. The Coccidae of Kansas, I ; this journal, viii, A, pp. 1-15, pis. i-Tii (sépa- 

râtes, Dec.) 
1899—10. Alfalfa, Grasshoppers, Bées: their Relationships ; Bul. Dept. Entom., 
pp. 1-164, pis. i-xii, figs. 1-59. 

11. The Coccidae of Kansas, II ; this journal, viii. A, pp. 67-77, pis. xiii-xvii. 

12. Fertilization of the Alfalfa Blossom by Bées; Quart. Rep. Kans. St. 

Bd. Agric, March, pp. 219-223, three figures. 

13. The Nurser3rman and the Entomologist; 24th Proc. Amer. Assoc. Nur- 

serymen, pp. 28-34. 

14. The Commotion in Kansas and Missouri upon the Appearance of Dis- 

sosteira in Colorado ; Psyché, viii, pp. 384-386. 

Hyde, Ida H. 

B. S. (Cornell, 1891); Ph. D. (Heidelberg, 1896). Fellow in Biology, Bryn 
Mawr, 1892; Assistant in Biology, Bryn Mawr, 1893; European Fellow of the As- 
sociation of Collegiate Alumnae, Strassburg, 1894, and Heidelberg, 1895; Student 
Zoôlogical Station at Naples, 1^; Student Berne, 1896; Student Harvard Méd- 
ical Collège, 1897. 

1892 — 1. A Comparison of Parts of the Heart of the Cat with those of Man and 
other Animais; Amer. Nat., Oct., 1892. 

1894 — 2. The Mechanical Respira tory Movements in Limulus polyphemus ; Jour. 

of Morphology, ix, No. 3. 
3. Entwicklungsgeschichte einiger Scy phomedusen ; Zeitschrif t fur Wis- 
senschaftliche Zoologie, 4 Hef t, 1894. 

1895 — 4. Die Beziehungen des Grosshirns zum Tonuslabyrinth ; Archiv fiir 

Physiologie, Band 60, 1895. 

1896 — 5. Beobachtungen iiber die Sécrétion der Sogenannten Speicheldrûsen 

von Octopus macropus; Zeitschrift fur Biologie, 1897. 
1898 — 6. The EflFect of Distention of the Ventricle on the Flow of Blood thiough 
the Walls of the Heart; Jour. Phys., i. 
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lugrliaiii, William Vance. 
Ph. C, University of Kansas, 1897. 

1897— Phannacy Laws; Froc. Kans. Phami. Assoc., p. 34. 

JoHliii, Charles Edward. 
Ph. G., University of Kansas, 1894. 

1894--Elixirs; Proc. Kans. Pharm. Assoc, p. 102. 

Kelley, David Clark. 
Ph. C. (University of Kansas, 1897). 

1897 — An Experiment in Repercolation ; Proc. Kans. Pharm. Assoc, p. 40. 

Kolloj^ir» Vernon Lyman. 

A. B. (University of Kansas, 1889) ; M. S. ( 1892). Assistant Professor of En- 
tomology, 1890-*93; Associate Professor, 1893-*94; Professor of Entomology, Le- 
land Stanford University, 1894— 

1889 — 1. Some Notes on the Mallophag^a; Trans. Kans. Acad. Sci., xii, pp. 

46-48, 1 fig. 

1890 — 2. A Comparison of Preservative Fluids for Muséum Use: Trans. Kans. 

Acad. Soi., xii, pp. 83, 84 (with E. E. Slosson). 

3. Some Expérimental Tests of the Pasteur Filter; Trans. Kans. Acad. 

Sci., xii, pp. 122-129 (with L. E. Sayre). 

4. Notes on Some Summer Birds of Estes Park, Colorado ; Trans. Kans. 

Acad. Sci., xii, pp. 86-90. 

1891 — 5. Some Rnrœ Aves among Kansas Ducks; Kans. City Rev. Sci., v, pp. 

125, 126. 

1892 — 6. Notes on the Elementary Comparative External Anatomy of Insects; 

, pp. 1-12. 

7. Kansas Notes; Insect Life, v, pp. 114-116. 

8. Insects Injurious to Drugs: Meyer Bros.' Druggist, xiii, pp. 234-236, 

1 pi. (with L. E. Sayre). 

9. Notes on the Elementary Comparative External Anatomy of Insects; 

Trans. Kans. Acad. Sci., xiii, p. 111. 

10. Insect Notes; Trans. Kans. Acad. Sci., xiii, pp. 112-115. 

11. Common Injurious Insects of Kansas; pp. 1-117, figs. 1-61. 

12. Two Grain Insects; Bul. Dept. Entom., Univ. of Kans., pp. 1-10, pi. 

(with F. H. Snow). 

13. Insects Injurious to Drugs; Proc. 13th Ann. Meet. Kans. Pharm. 

Assoc. pp. 105-110 (with L. E. Sayre). 

14. Notes on Melitera dentata Grote ; this journal, No. 1, pp. 39-41, pi. 
1893—15. The Sclerites of the Head of Danais archippus Lab., this journal, ii, 

No. 2, pp. 51-57, 1 pi. 

16. The Hom Fly of Cattle: Bul. Dept. Entom., Univ. of Kans., pp. 1-7 

(with F. H. Snow). 

17. Destruction of Insects by Fungi; Trans. St. Hort. Soc. of Calif. for 

1893; pp. 29-32. 

18. Latter-day Taxidermy ; Science, pp. — . 

1894—19. The Taxonomic Value of the Scales of the Lepidoptera; this journal, 
ii, pp. 45-89, 17 figs., 2 pis. 
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1894—20. Insects Injuring Drugs; Proc. Kans. Pharm. Asaoc. for 1894, pp. 69, 70 
(withL. E. Sayre). 

21. An European Experiment with Insect Diseases; Third An. Rep. Kans. 

Univ. Exp. Sta., pp. 227-339. 

22. Insects Injuring Drugs at the University of Kansas; Insect Life, vii, 

pp. 31, 32. 

23. Notes on the Elementary Comparative External Anatomy of Insects: 

pp. 1-20. 

Kennedy, John H. 
Ph. G. (Université of Kansas, 1891). 

1891 — Drugs of South America: West. Drug. Rec., vii, p. 16. 

Kirkiand, Don C. 

Ph. C. (University of Kansas, 1898). 

1898 — Echinacea Root; Proc. Kans. Pharm. Assoc., p. 50. 

Langre, William. 
Ph. C. (University of Kansas, 1897). 

1897 — On the Action of Sulphuric Acid on Strychnine in the Séparation of this 
Alkaloid from Organic Matter; this journal, vi. A, pp. 205-207 (with 
E. H. S. Bailey). 

Lear, James Mason. 
Ph. C. (University of Kansas, 1896). 

1896 — Variation in Pepsin Testing; Proc. Kans. Pharm. Assoc., p. L3. 

Lens, I. 

Ph. G. (University of Kansas, 1896). 

1896 — Variation in Pepsin Testing; Proc. Kans. Pharm. Assoc., 1896, p. 13. 

liieurance, Calvin Delbert. 
Ph. G., (University of Kansas, 1893). 

1893 — The Percentage of Moisture and of Extractive Found in Crude Drugs : 
Proc. Kans. Pharm. Assoc., p. 119. 

Liindley, Corydon Endslet. 
Ph. G. (University of Kansas, 1887). 

1889 — Examination of Narcotic Extracts; West. Drug. Rec., iv, p. 170. 

liOg^an, William Newton. 

A. B., A. M. (University of Kansas, 1896). Superintendent Public Schools, 
Pleasanton, Kans., 1896-^98; Assistant Geologist and Paieontologist, University 
of Kansas Geological Survey, 1896-'98: Fellow University of Chicago, 1898. 

1895 — 1. The Température Sensé; this journal, April. 

1897 — 2. The Upper Cretaceous of Kansas; Kans. Univ. Geol. Surv., ii, pp. 

202-234, pis. xxviii-xxxiv. 
3. Some New Cirriped Crustaceans from the Niobrara Cretaceous of Kan- 
sas; this journal, vi, A, pp. 188, 191. 

1898 — 4. The In verteb rates of the Ben ton, Niobrara and Ft. Pierre Groups: 

Kans. Univ. Geol. Surv., iv, pp. 432-518, pis. Ixxxvi-cxx. 
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Marvin, Frank Olin. 

A. B. (AUegheny, 1871); A. M. (1874). Instructor in University of Kansas, 
1875; Principal Lawr-nce High School, 1876-*77; Assistant Professor of Mathe- 
matics and Eoffineering, 1878; Professor of Civil Engineering, 1882 — ; Dean of 
Engineering Sonool, 1^1— ; Member American Society of Civil En^neers, and 
Fellow American Association for the Advancement of Science ; Engmeer to the 
Kansas State Board of Health. 

1889 — 1. Second Setting of Cément; Trans. Kans. Acad. Sci., xii, p. 8. 

2. Magnetic Declinations in Kansas; Trans. Kans. Acad. Sci., xii, p. 18. 

3. Précision of the Solar Attachment; Trans. Kans. Acad. Sci., xii, p. 164. 

4. Sewerage and Drainage of Lawrence; Rep. St. Ed. Health, v, p. 266. 

1891 — 5. Establishment of True Meridians; An Engineering School Bul. 

1892 — 6. Papers on Lawrence Sewerage ; Lawrence Journal. 

1893 — 7. Physical Tests of Kansas Building Stone ; Trans. Kans. Acad. Sci. , xiv. 

1894 — 8. Common Requirements for Admission to Engineering Collèges; Proo. 

S. P. E. E.,ii, p. 39. 

1895 — 9. Report on Entrance' Requirements for Engineering Collèges ; Proc. S. 

P. E. E.,iii, p. 25. 

1896 — 10. Report on Entrance Requirements for Engineering Collèges; Proc. S. 
P. E. E., iv, 101. 

11. An Experiment in the Conductof Field Practice; Proc. S. P. E. E., 

iv, p. 317. 

12. The Artistic Elément in Engineering; Proc. Amer. Assoc. Ad. Sci., xlv, 

p. 85; Eng. News, xxxvi, p. 166; Eng. Record, xxxiv, p. 273. 
1898— L3. Pure Water and Good Sewerage; Rep. St. Bd. Health, xiv, p. 175. 
14. Pavements Suitable for Lawrence Streets ; Lawrence Journal. 

1899 — 15. Spécifications for Artificial Sidewalks and Driveways; Eng. News, 
xlii, p. 307. 

Ma80ii, Mybon BoBiivsoN. 
Ph. C. (University of Kansas, 1896). 

1896 — Analysis of Commercial White Lead; Proc. Kans. Pharm. Assoc., p. 15 
(withD. L. McCoy). 

McClungy Clarbnce Erwin. 

Ph. G. (University of Kansas, 1892); A. B. (1896); A. M. (1898). Sugar 
Chemist, Louisiana, 1892-'93; Graduate Student and Instructor in Pharmacy, 
189^'94; Graduate Student and Instructor in Histology and Botany. 1896~'97; 
Graduate Student Universities of Columbia and Chicago, 1897-*98; Assistant 
Professor of Zoôlogy, 1898; Assistant Professor of Histology, 1899— 

1890 — 1. The Successful Druggist; West. Drug. Rec., vi, p. 28. 

1891 — 2. Chlor Acétone; Notes on New Rem., iv, p. 15. 

1892 — 3. Glycérine Mounting; Proc. Kans. Pharm. Assoc., p. 69. 

4. Glycérine Mounting; The Microscope, xii, pp. 201-203. 

1893 — 5. The Use of Stains in Microscopy; Proc. Kans. Pharm. Assoc., p. 136. 
1896 — 6. Pharmacal Microscopy; Appendix C, to Sayre's Organic Materia 

Medica and Pharmacognosy, pp. 522-527. 
1898 — 7. Microscopic Organisms of the Upper Cretaceous; part vu to vol. iv 
of Univ. Geol. Surv. of Kans., pp. 415-429, pi. Ixxxv. 
8. Refractive Index and Alcohol-solvent Power of a Number of Clearing 
and Mounting Media; this journal, vii, A, pp. 197-199, Oct. 
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1899 — 9. A Simple and Effective Convertible Caméra Stand: Photographie 
Times, xxxi, pp. 24-25, figs. 

10. A Peculiar Nuclear Elément in the Maie Reproductive Cells of Insects: 

Zoological Bulletin, ii, pp. 187-197, figs. 

11. Some Helpful Laboratory Apparatus; Jour, of Appl. Micros., ii, pp. 

556-558. 

McCoy, David L. 
Ph. G. (University of Kansas, : 



1896 — Analysis of Commercial White Lead; Proc. Kans. Pharm. Assoc., p. lô 

.with W. R. Mason). 

McCreiffht, Samuel Marlin. 
Ph. G. (University of Kansas, 1892); M. D. (1895). 
1892 — Resinoids; Proc. Kans. Pharm. Assoc, p. 57. 

MeKee, Logan David. 
Ph. C. (University of Kansas, 1897). 

1897 — House Paint; Proc. Kans. Pharm. Assoc., p. 45. 

MacKiniion, Annie Louise. 

A. B. (University of Kansas, 1889); A. M. (1891): Ph. D. (Comell, 1893). 
Graduate Student and Fellow, Cornell, 1891-*a3; Student Goettingen, 189a-*^: 
Professer of Mathematics, Wells Collège, 1895 — 

1891 — Géométrie Inversion; Scientise Baccalaureus, i, pp. 295-309. 

Mc*>Ialiou. James E. 
Ph. C. (University of Kansas, 1896). 
1894 — Acetic Acid as a Menstrnm; Proc. Kans. Pharm. Assoc., p. 105. 

Morris, E. W. 

Ph. G. (University of Kansas, 1889). 
1889 — Schools of Pharmacy; West. Drug. Rec, iv, p. 250. 

Miller, Ephraim. 

A. B. (Allegheny, 1855); A. M. (Allegheny, 1858): Ph. D. (Allegheny, 1895 >; 
Member American Mathematical Society, and of Astronomical and Astro-physical 
Society of America. Superin tendent City Schools, Youngstown, Ohio, 1^5-'56: 
Superintendent City Schools, Findley, Ohio, 1859-'70: Superintendant of City 
Schools and Principal of High School, Lawrence, Kans., 1870-'74; Professer of 
Mathematics, 1874-'91 ; Prof essor of Mathematics and Astronomy, 1891 — ; Libra- 
rian, J875-'86; Dean School of Arts, 1895— 

A Treatise on Plane and Spherical Trigonometry : Leach, Shewell k 
Sanborn, 114 pp. 

Modem Higher Algebra, Déterminants; this journal, i, pp. 133-136. 

The Disappearance of Differentials of Différent Orders, NewtoD*s 

Method; Trans. Kans. Acad. Sci., xii, pp. 65-67. 
4. The Periods of Rotation of Mercury and Venus, and the Satellites of 

the Solar System; Trans. Kans. Acad. Sci., xvi, pp. 94-97. 

1896 — 5. A New Theory of the Surface Markings of the Moon ; Trans. Kans. 
Acad. Sci., xvi, pp. 10-13. 

6. The same; Popular Astronomy, iii, pp. 273-278. 

7. Where did Mars get his Moons? Trans. Kans. Acad. Sci., xv, pp. 46-50. 

8. The same; Popular Astronomy, iv, pp. 424-128, and 499-502. 



1891- 


-1. 


1893 - 


-2. 


1894- 


-3. 
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Mneller. Ambrose. 
Ph. G. (Univeraity of Kansas, 1892). 

1892 — Examina tioQ of Glycérine; Proc. Kans. Pharm. Assoc., p. 84. 

Miirpliy, Edward Charles. 

B. C. E. ( Cornell, 1884 ) ; M. S. ( Cornell, 1885) ; C. E. ( Cornell, 1890). Mathe- 
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Kans. Acad. Sci., xiii, p. 28. 

112. The Variable Chemical Composition of Plants at Différent Seasons; 

Trans. Kans. Acad. Sci., xiii, p. 106. 

113. The Extractive Yield of Varions Important Vegetable Médicinal Sub- 

stances; Trans. Acad. Sci., xiii, p. 120. 
1894—114. Notes on Taraxacum Root; Proc Amer. Pharm. Assoc, xiii, p. 241. 

115. The Drug-store and the Collège; Proc. Amer. Pharm. Assoc, xiii, 

p. 421. 

116. American Colocynth; Amer. Jour. Pharm., Ixvi, p. 272. 

117. Insects Injurions to Drugs; Proc. Kans. Pharm. Assoc, p. 09 (with 

V. L. Kellogg). 

118. Adultérations; Proc. Kans. Pharm. Assoc, p. 19. 

119. Albumen Sugar and Urea in Urinalysis; Proc. Kans. Pharm. Assoc, 

p. 96. 

120. Fifty-per-cent. Tinctures: Proc Kans. Pharm. Assoc, p. 96. 

121. A Good Microscope; Proc. Kans. Pharm. Assoc, p. 66. 

18ft>— 122. Taraxacum and Taraxaciu: Proc Amer. Pharm. Assoc, xliii, p. 203. 

123. Cucurbita fœtidissima and Ipomœa leptophylla; Proc Amer. Pharm. 

Assoc, xliii, p. 299. 

124. Scholarships ; Proc. Amer. Pharm. Assoc, xliii, p. 456. 

125. The Coffee-bean; Proc. Amer. Pharm. Assoc, xliii, p. 43. 

126. The Spleen; Proc. Amer. Pharm. Assoc, xliii, p. 43. 

127. Constituents of White and Black Mustard Seed ; Amer. Jour. Pharm. , 

Ixvii, p. 339. 

128. Vibumum prunifolium and Viburnum opulus; Amer. Jour. Pharm., 

Ixvii, p. 387. 

129. Taraxacum Root and Taraxacin; Amer. Jour. Pharm., Ixvii, p. 465. 

130. Notes on Sinalbin Mustard Oil; Amer. Jour. Pharm., Ixvii, p. 582. 

131. Taraxacum and Taraxacin : Pharm. Era, xiv, p. 265. 

132. Physiology of Materia Medica and Therapeutics; Pharm. Era, xiv, 

pp. 770-802. 
132a.Organic Materia Medica and Pharmacognosy, 1895, 555 pp.: P. Blak- 
iston. Son & Co., Philadelphie; second éd., with Histology and 
Microtechnique, by W. C. Stevens, 1899, 684 pp. 
1896 — 133. Taraxacum; Proc Amer. Pharm. Assoc, xliv, p. 160. 

134. Shall a Compulsory Curriculum be Established in Lieu of a Registra- 

tion by Diploma? Proc Amer. Pharm. Assoc, xiv, p. 282. 

135. Insects Attacking Drugs; Proc. Kans. Pharm. Assoc, p. 18. 

136. Taraxacin; Amer. Drugg , xxix, p. 112. 

137. Adultérations; Proc. Kans. Pharm. Assoc, p. 8. 

138. The Poisonous Drugs of the Pharmacopœia Classified — a Study of 

Relative Toxicity; Merck*s Rep., v, p. 185. 
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189G— 139. Insecta AttackingDrugs; Merck's Rep., v, p. 383. 

140. Physiology, Materia Medica, and Therapeu tics; Pharm. Era, zr, pp. 

4, 36, 68. 

141. How to DetermiDe the Viburnum Barks; Amer. Jour. Pharm., Izviii, 

p. 22. 

142. Senna; Amer. Jour. Pharm., Ixviii, p. 585. 

1897 — 143. The Important Constituents of Tarazacum; Proo. Amer. Pharm. 
Assoc, xlv, p. 223. 

144. Important Constituents of Tarazacum: Amer. Drugg., xzxz, p. 209. 

145. Constituents of Tarazacum Root; Amer. Jour. Pharm., Iziz, p. 543. 

146. Geisemium; Amer. Jour. Pharm , Izix, p. 8. 

147. Frangula and Cassia Barks: Amer. Jour. Pharm., Iziz, p. 126. 

148. Analysis of Geisemium; Amer. Jour. Pharm., Iziz, p. 280. 

149. Distinction of Senega euonymous and Quillaja in the Powdered State; 

Amer. Jour. Pharm., Iziz, p. 433. 

150. CoLumbian Spirits; Proc. Kans. Pharm. Assoc.,. p. 23. 

151. Alezandria and India Senna; Amer. Jour. Pharm., Iziz, p. 298. 

152. Détection of Adultération in Powdered CofFee ; Merck's Rep. , vi, p. 296. 

153. The Important Constituents of Tarazacum Root — Tarazacin, Tar- 

azacesin, and Alkaloid; Merck*s Rep., vi, p. 568. 

1898 154. Alkaloidal Constituent of Tarazacum; Proc. Amer. Pharm. Assoc., 
zlvi, p. 341. 

155. The Drug Business before the Advent of the Cutter; Proc. Amer. 

Pharm. Assoc., zlvi, p. 140. 

156. The Structural Characteristics of Stillingia Root; Drugg. Cire., p. 5. 

157. Refractive Indez of Essential Oils; Drugg. Cire., p. 30. 

158. Détection of Morphine in Emulsion of Cod-liver Oil; Drugjç. Cire., 

p. 52. 

159. Tests for Médicinal Iron Préparations; Drugg. Cire., p. 77. 

160. The Détection of Diabetic Sugar; Drugg. Cire., p. 100. 

161. Echinacea Root Analysis; Drugg. Cire, p. 124. 

162. Use of Granulated Opium in Making Tincture of Opium ; Drugg. 

Cire., p. 154 (with H. B. Kohi). 

163. Comparison of Cinnamon Barks; Drugg. Cire., p. 213. 

164. Another Drug Insect; Drugg. Cire., p. 287. 

165. Pepsin Tests for the Pharmacopwia of 1900; Drugg. Cîrc., p. 4, 1899. 

166. Refracting Indices of Clearing Fluids and Mounting Media (review); 

Drugg. Cire., p. 27, 1899. 

167. Insects Injurions to Drugs; Proc. Kans. Pharm. Assoc, p. 25. 

168. A Microscopical Study of Capsieum ; Proc. Kans. Pharm. Assoc. , p. 27 

(with W. F. Leech). 

169. Use of Odd Moments by Students of Pharmacy; Merek's Rep., vii, 

p. 68. 

170. Pharmaceutical Testing; Merek's Rep., vii, pp. 458, 493, 525, 556, 628, 

662, 692. 

171. Granulated Opium; Proc. Kans. Pharm. Assoc, p. 56 (with H. B. 

Kohi). 

172. The Décadence of the Secret Formulary ; Proc. Kans. Pharm. Assoc, 

p. 57. 

1899—173. Do Cinnamon Barks Contain Mucilage Cells ? Drugg. Cire. 

174. Chemistry of the Pharmacopceia : Drugg. Cire, (with Spencer). 
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Notdated: 

175. Insects Infestingr Drugs: West. Drug. Rec, xx, p. 290. 

176. The Active Principle of Loco Weed; Notes on New Rem., ii, p. 1 

(No. 12). 

177. The Quality of Vegetable Extracts Resulting from the Use of Différ- 

ent Menstrums; Notes on New Rem., t, p. 3. 

178. Drug and Plant Ânalysis; Not< s on New Rem., v, p. 91. 

179. The Variation in Taraxacum; Notes on New Rem., v, p. 105. 

Seller, Nelson Hughes. 
Ph. G. (University of Kansas, 1898). 

1893 — Vanilias; Proc. Kans. Pharm. Asssoc, p. 111. 

Slieffer» Theophilus H. 

A. B. (University of Kansas, 1895). Student Department of Entomolog}'. 

1895 — Notes and Observations on the Twig Girdler, Oncideres cingulata Say ; 
Insect Life, vii, pp. 345-347. 

SliiHMOUy Edward Emery. 

B. S. (University of Kansas, 1890); M. S. (1891). Graduate Student and As- 
sistant, Department of Chemistry, 189C-'91; Professor of Chemistry, University 
of Wyoming, 1891— 

1890 — 1. A Comparison of Preservative Fluids for Muséum Use: Trans. Kans. 

Acad. Sci., xii, pp. aS, 84 (with V. L. Kellogg). 
1892 — 2. The Relative Sweetness of Différent Aloohols; Trans. Kans. Acad. 

8ci., xii, pp. 104, 105. 

Sniitliy Andrew Jackson. 
Ph. G. ( University of Kansas, 1887). 

1887 — Stramonium; Proc. Kans. Pharm. Assoc, p. 36. 

1888 — Glycium and Borax; Proc. Kans. Pharm. Assoc., p. 111. 

Snow« Francis Huntinoton. 

A. B. (Williams, 1862) ; A. M. (Williams, 1865) ; Ph. D. (Williams, 1881 ): LL. D. 
(Princeton, 1890). Principal High School, Fitchburg, Mass., 1862-'&3: Clerk 
Fitchburg Paper Manufactory, 1863-*64; Student Andover (Mass.) Theological 
Seminary, 1864-^66; Professor of Natural Sciences and Mathematics, University 
of Kansas, 1866-'69: Professor Natural Sciences, 1869-'74; Professor Natural 
History, 1874-'89, and of Physiology, 1878-'89; Director of the Muséum of Natu- 
ral History, 1888 — ; Président of the Faculties and Professor of Botany, Ento- 
mology, and Meteorology, 1889—; Chancellor of the University, 1890— 

1868 — 1. Complète Séries of Monthly and Annual Meteorological Reports from 
1868 to the présent time, based upon personal observations for that 
period. The reports are published monthly in bulletin form, and 
republished in many state papers. Annual reports are published 
in the Biennial Reports of the State Board of Agriculture. 
2. The Study of Plants; Kans. Ed. Jour., v, pp. 4-G. 

1870 — 3. Natural Science a Necessity in our Public Schools; Kans. Ed. Jour., 

vii, pp. 144-151. 

1871 — 4. The Higher Education of Women; Kans. Ed. Jour., viii, pp. 307-321. 
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1872 — 5. Catalogue of the Birds of Kansas; Trans. Kans. Acad. Sci., i, pp. 375- 
386 (282 species enumerated ) ; Kans. Ed. Jour., Âpril, p. 8; Trans. 
Kans. St. Bd. Agric. 

6. The Climate of Kansas; Trans. Kans. Acad. Sci., i, pp. 397-107; Trans. 

Kans. St. Bd. Agric. 

7. The Claims of the Natural Sciences; Kans. Ed. Jour., pp. 253-263. 
1874 — 8. Observations on the Use of the Antennae of Polyphylla variolosa Har- 

ris; Trans. Kans. Acad. Sci., iii, pp. 27, 28. 
9. Additions to the Catalogue of Kansas Birds; Trans. Kans. Acad. Sci., 
iii, pp. 30, 31 (nine species added). 
1875—10. Third Edition of Catalogue of Kansas Birds; An. Rep. Kans. St. Bd. 
Agric, iv, pp. 128-139 (295 species enumerated). 

11. The Rocky Mountain Locust, Caloptenus spretus Uhler ; Trans. Kans. 

Acad. Sci , iv, pp. 26-28. 

12. The Fishes of the Kansas River at Lawrence; An. Rep. Kans. St. Bd. 

Agric, iv, pp. 139-141. 

13. The Larva and Chrysalis of the Sage Sphinx, Sphinx lugens Walker 

(eremitoides Streckerr ; Trans. Kans. Acad. Sci., iv, pp. 28, 29. 

14. Catalogue of the Lepidoptera of Eastern Kansas ; Trans. Kans. Acad 

Sci., iv, pp. 29-59 503 species enumerated). 

15. The Best Means of Défense against the Insect Enemies of the Horti- 

culturist; Trans. Kans. St. Hort. Soc, v, pp. 104-112. 

1876—16. List of Coleoptera Collected in Colorado in June, July and August by 

the Kansas University Scientific Expédition: Trans. Kans. Acad. 

Sci., V, pp. 15-20 (enumerates 304 species). 
17. The Relation of Birds to Agriculture; Trans. Kans. St. Hort. Soc., 

vi, pp. 62-75. 
1877—18. Additions to the Catalogue of Kansas Birds; Trans. Kans. Acad. Sci., 

vi, p. 38 (enumerates seven species and two varieties). 

19. Amblychila cylindriformis Say ; Trans. Kans. Acad. Sci., vi, pp. 29-32. 

20. The Insectsof Wallace County, Kansas; Trans. Kans. Acad. Sci., vi, 

pp. 61-71 (Coleoptera, 316 species; Lepidoptera, 45 species). 

21. Hunting Amblychila; Amer. Nat., xi, pp. 731-735. 

22. List of Lepidoptera Collected in Colorado in June, July and .\ugU8t 

by the Kansas University Scientific Expédition; Trans. Kans. 
Acad. Sci., vi, pp. 70-75 (enumerates 104 species). 

23. List of Coleoptera Collected near Dôme Rock, Platte Cafion, Colorado, 

by the Kansas University Scientific Expédition for 1878: Trans. 

Kans. Acad. Sci., vi, pp. 75, 76 (enumerates 94 species). 
1878—24. On the Dermal Covering of a Mosasauroid Reptile; Trans. Kans. 

Acad. Sci., vi, pp. 54-58, pi. i; Kans. City Rev. Sci. 
1880—25. The Climate of Kansas; Sec. Bien. Rep. Kans. St. Bd. Agric, vii, 

pp. 462-175. 

26. List of Lepidoptera Collected near Idaho Springs, Colo., by the Kan- 

sas University Scientific Expédition for 1879; Trans. Kans. Acad. 
Sci., vii, pp. 61-63 (enumerates 180 species). 

27. List of Coleoptera Collected in Santa Fé Cafion, N. M., by the Kansas 

University Scientific Expédition; Trans. Kans. Acad. Sci., vii, pp. 
70-73 (enumerates 237 species). 

28. Douglas County Additions to the List of Kansas Coleoptera in 1879- '80; 

Trans. Kans. Acad. Sci., vii, pp. 78, 79 (enumerates 144 species). 
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1880—29. Preliminary List of the Hymenoptera of Kansas; Trans. Kans. Âcad. 
Sci., vii, pp. 97-101 (enumerates 186 species). 

30. Additions to the List of KaDsas Lepidoptera; Trans. Kans. Acad. Soi., 

vii, pp. 102-105 (enumerates 140 species). 

31. Larva of Eurycreon rantalis Guen. (Web-worm); Psyché, iii, p. 127. 
1881—32. List of Lepidoptera and Coleoptera Collected in New Mexico by the 

Kansas University Seientific Expédition; Trans. Kans. Acad. Sei., 
viii, pp. 35-46 (315 species Lepidoptera, 53 sp. nov.; 514 Coleoptera, 
17 sp. nov ) 

1882—33. Additions to the List of Kansas Coleoptera in 1881-*82; Trans. Kans. 

Acad. Sci., viii, p. 58 (49 species). 
34. On Musca domestica versus Vespa occidentalis Cresson ; Psyché, iii, 

p. 339. 
.35. A New Muséum Pest, Trogoderma tarsale; Psyché, iii, pp. 351, 352, 

June. 

1883—36. Three Noxious Insects— the Forest Handmaid-moth, the Maple- 
worm, and the Codling moth ; Second Quart. Rep. Kans. St. Bd. 
Agric, pp. 93-101. 

37. Hominivorous Habits of Lucilia macellaria, the Screw-worm ; Psyché, 

iv, pp. 27-30. 

38. Three Injurious Insects — the Tree-cricket, the Raspberry Saw-fly, 

and the Screw-worm; Mo. Rep. Kans. St. Bd. Agric. for May, pp. 
6-12. 

39. Injurious Insects and How to Destroy Them ; First Quart. Rep. Kans. 

St. Bd. Agric, pp. 39-48. 
1884 — 40. Insects Injurious to Wheat; Fourth Bien. Rep. Kans. St. Bd. Agric, 
ix, pp. 604-6lf , pis. i, ii. 

41. Preparatory Stages of Hyperchiria zephyria Grote ; Trans. Kans. Acad. 

Sci., ix, pp. 61, 62. 

42. Lists of Lepidoptera and Coleoptera Collected in New Mexico by the 

Kansas University Seientific Expédition of 188;^-'84 ; Trans. Kane. 
Acad. Sci., ix, pp. 65-69 (Lepidoptera 82, Coleoptera 148). 

43. Paris Green, London Purple and Pyrethrum as Insecticides; Mo. Rep. 

Kans. St. Bd. Agric. for April, pp. 19-27. 

44. Is the Rainfall of Kansas Increasing? Trans. Kans. Acad. Sci., ix, 

pp. 101-103. 
1885—45. On the Discovery of a Fossil Bird-track in the Dakota Sandstone : 
Trans. Kans. Acad. Sci., x, pp. ^-6, pi. i. 

46. Injurious Insects from July to September — the Hessian Fly , the Wheat- 

straw Worm, the Corn-root Worm, the Strawberry-root Worm, and 
the Grape Phylloxéra ; Quart. Rep. Kans. St. Bd. Agric. for quar- 
ter ending Dec. 31, pp. 152-157. 

47. The Chinch-bug; Fifth Bien. Rep. Kans. St. Bd. Agric, x, pt. ii, pp. 

153-157. 

48. Pear Blight; Rep. Kans. St. Bd. Agric. for quarter ending March 31, 

pp. 9-13. 

49. Injurious Insects— the Hessian Fly, the Wheatstraw Worm, and the 

Web Worm ; Mo. Rep. Kans. St. Bd. Agric for June, pp. 5-18. 
1887 — 50. The Purslane Worm, Copidryas gloveri Grote; Science, x, p. 204. 
1888—51. On the Discovery and Significance of Stipules in Certain Dicotyledon- 
y ous Leaves from the Dakota Rocks; Trans. Kans. Acad. Sci., xi, 

pp. 33-35. 
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1888—52. The Logan County Nickel Mines; Trans. Kans. Acad. Sci., xi, pp. 39- 
42. 

53. Three New Kansas Birds: Trans. Kans. Acad. Sci., xi, pp, 62, 63. 

54. A Comparison of the Records of the Two Anemometers at the Univer- 

sity of Kansas; Trans. Kans. Acad. Sci., xi, pp. 107-109. 

55. The Chinch-bug, Blissus leucopterus Say ; Rep. Kans. St. Bd. Agric. 

for quarter ending March, pp. 127-131; Sixth Bien. Rep. same, pp. 
205-208. 

56. Insects Injurions to Wheat— the Hessian Fly and the Fall Web-worm ; 

Fourth Bien. Rep. Kans. St. Bd. Agric, pp. 604-611. 
1889—57. The Chinch-bug; Proc. Eighteenth An. Meeting Kans. St. Bd. Agric, 
Jan., pp. 78-81. 

58. On Experiments for the Artificial Dissémination of a Contagions Dis- 

ease among Chinch-bugs; Trans. Kans. Acad. Sci., xii, pp. 34-37. 

59. Polluted Water; Fifth An. Rep. Kans. St. Bd. Health, pp. 337-343. 

60. The Mode of Respiration of the Common Salamander, Amblystoma 

mavortium; Trans. Kans. Acad. Sci., xii, pp. 31, 32, fig. 

61. The Curve of Mean Daily Température for Twenty Years (1868-'88) 

at Lawrence, Kans.; Trans. Kans. Acad. Sci., xii, pp. 52, 53. 

1890- 62. Notes on Some Kansas Météorites ( Kiowa county) ; Science, xvi, May 9. 

63. Description of the Washington County, Kansas, Météorite; Science, 

xvi, July 18. 

64. Experiments in 1890 for the Destruction of Chinch-bugs in the Field 

by the Artificial Dissémination of Contagions Diseases: Seventh 
Bien. Rep. Kans. St. Bd. Agric, xii, part ii, pp. 184-188. 

65. Experiments in 1890 for the Artificial Dissémination of Contagions 

Diseases Among Chinch-bugs; Trans. Kans. Acad. Sci., xii, pp. 

119-122; Proc. Eighteenth Ann. Meeting Kans. St. Bd. Agric, 

pp. 142-144. 
m. The Chinch-bug; Fifth Bien. Rep, Kans. St. Bd. Agric, p. 155. 
67. Inaugural Address as Chancelier of the University; Commencement 

Addresses, pp. 21-48. 

1891—68. Insects Injuring Kansas Wheat; St. Bd. Agric, April, pp. 7-10. 

69. Experiments for the Destruction of Chinch-bugs in the Field by the 

Artificial Introduction of Contagions Diseases; Insect Life, iii, pp. 
279-284. 

70. Contagions Diseases of the Chinch-bug; First An. Rep. Exp. Sta., 

Univ. of Kans., pp. 1-219, pis. i-iii. 

1892—71. Contagions Diseases of the Chinch-bug; Second An. Rep. Dir. Univ. 
Exp. Sta., pp. 1-56. 

72. The Chinch-bug Disease and Other Notes: Insect Life, iv, pp. 69-72. 

73. Chinch-bugs, Experiments in 1892 for their Destruction by Diseases: 

Eighth Bien. Rep. Kans. St. Bd. Agric, part ii, pp. 248-255. 

74. Two Grain Insects: Bul. Dept. Entom., Univ. of Kans., pp. 1-10, pi. 

(with V.L. Kellogg). 

75. Experiments for the Destruction of Chinch-bugs by Infection ; Psyché, 

vi, pp. 225-233. 
1893 -76. The Contagions Diseases of the Chinch-bug; Third An. Rep. Exp. 

Sta., Univ. of Kans., pp. 1-247, pi. iv. 
1894—77. Contagions Diseases of the Chinch-bug: Fourth An. Rep. Exp. Sta., 

Univ. of Kans., pp. 1-50, pis. i-iv. 
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1894 — 78. Work in Economie Entomology at Kansas University for the Season of 
1894; InsectLife, vii, pp. 141-U4, figs. 

79. Résulta of Chinch-bug Experiments; Quart. Rep. Kans. Bd. Âgric, 

March, pp. 108-115. 

80. Periodicity in Kansas Rainfall and Possibilities of Storage of Excess 

of Rainfall; Ninth Bien. Rep. Kans. St. Bd. Agric, pp. .338-340. 

81. The Doctrine of Evolution, Commencement Address at Howard Payne 

Collège; Howard Payne Exponent. v, pp. 216-235. 
1896 — 82. Contagious Diseases of the Chinch-bug; Sixth An. Rep. Dir. Univ. 
of Kans. Exp. Sta., pp. 1-39, pis. i-iv. 
83. Popular Education in Europe; Rep. Kans. St. Bd. Agric, March, pp. 
216-221. 

1897 — 84. The More Destructive Grasshoppers of Kansas; Bul. Dept. Entom., 
Oct., pp. 1-17, pis. i-iv (with S. J. H un ter). 

* Siiow, William Appleton. 

A. B. ( University of Kansas, 1891); M. S. (1894); Assistant Professor Ento- 
mology, 1893-'96. 

1891 — 1. The Moose Fly, a New Hœmatobia; Canad. Entom., London, Ont., 

xxiii, pp. 87-89. 

1892 — 2. Notes and Descriptions of Syrphidae; this journal, i, pp. 33-38, pi. 

1894 — 3. Descriptions of North American Tryi)etidae, with Notes; this journal, 

ii, pp. 159-174, pis. vi, vii. 
4. American Platypezida? ; this journal, iii, pp. 14.3-152, pi. 

1895 — 5. American Platypezidse, second paper; this journal, iii, pp. 205-207. 

6. Diptera of Colorado and New Mexico; this journal, iii, pp. 225-247. 

7. Supplementary List of North American Syrphidœ; this journal, iii, 

pp. 249-262. 

8. Cnephalia and its Allies; Ihis journal, iii, pp. 178-186. 

9. A New Species of Pelecocera : this journal, iii, p. 187. 

10. On Toxotrypana of GerstAcker; this journal, iv, pp. 117-119. 
1896—11. List of Asilida?, Supplementary to Osten Sacken's Catalogue of North 
American Diptera, 1878-"'95; this journal, iv, pp. 173-190. 

Steliibertfer, Earl Ira. 
Ph. (i. (University of Kansas, 1894). 

1894 — Standardization of Drugs; Proc. Kans. Pharm. Assoc, p. 12 «with Rey- 
nolds). 

Steveii.s, William C. 

B. S. ( University of Kansas, 1885 ); M. S. ( 1893 ). Teaoher of Science, Emporia 
High School, 1885-*89: Assistant in Natural History, 1889-'93.; Associate Profes- 
Horof Botany, 1893-'99; Professor of Botany, 189—, Graduâte Student at Ma- 
rine Biological Laboratory, Woods Holl, 1890; Bonn, 1897. 

1889 — 1. Water-supply of the City of Emporia; Fourth An. Rep. Kans. St. Bd. 

Health, pp. 278 280. 
1990 — 2. Union of Cuscuta glomerata with its Host; Trans. Kans. Acad. Sci., 

pp. 163, 164. 

1893 — 3. Notes on Some Diseases of Grasses; this journal, i, pp. 123-132, pis. 

xi-xiii. 

* Deceased. 
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1893 — 4. Apparatus for Pbysiologicai Botaoy; Bot. Gaz., xx, pp. 90-96, pis. 
ix-zii. 

1898 — 5. Behavior of Kinoplasm and Nucleolus in the Division of Pollen Mother 

Cells of Asclepias cornuti; this journal, vii, A, pp. 77-35, pi. v. 

6. Apparatus to Facilitate the Processes of Fixing and Hardening Mate* 

rial; this journal, vii, A, pp. 107-110. 

7. Ueber Chromosomentheilung bei der Sporenbildung der Famé; Ber. 

der Deutsch. Bot. Gtes., Band xvi, pp. 261-2G5, Taf. xv. 

1899 — 8. Histology and Micro technique (Part iv, Organic Materia Medica and 

Pharmacognosy, Sayre, pp. 491-663). 

Stewart, Alban. 
A. B. (University of Kansas, 1896); A. M. (1897). Graduate Student, 1896-*97: 
Student and Assistant in Paleontology, 1897-'99. 

1896 — 1. Geological Section at Providence, Mo. ; this journal, iv, pp. 161, 162, 

Jan. 

1897 — 2. Restoration of Oreodon culbertsonii Leidy ; this journal, vi, pp. 13, U, 

pi. i. 
3. Notes on the Osteology of Bison antiquus Leidy; this journal, vi, pp. 
127-135, pi. xvii. 

1898 — 4. Contributions to the Knowledge of the Icthyic Fauna of the Kansas 

Cretaceous; this journal, vii. A, pp. 21-29, pis. i, ii. 

5. Individual Variations in thé Genus Xipbactinus Leidy ; this journal, 
vii, A, pp. 115-119, pis. vii-x. 

G. Some Notes on the Genus Saurodon and Allied Species; this journal, 
vii, A, pp. 177-186, pis. xiv-xvi. 

7. A Preliminary Description of Seven New Species of Fish from the Cre- 
taceous of Kansas; this journal, vii, A, pp. 35, 36, pi. xvii. 

1899 — 8. A Preliminary Description of the Opercular and Otber Cranial Bones 

of Xiphactinus Leidy; this journal, viii. A, pp. 19-21, pis. x, xi. 
9. Pacbyrhizodus minimus, a New Species of Fish from the Cretaceous 
of Kansas; this journal, viii. A, pp. 35, 36, fig. 

10. Notice of Three New Cretaceous Fishes, with Remarks on the Sauro- 

dontidcB Cope; this journal, vii, A, pp. 107-112. 

11. Leptichthys, a New Genus of Fishes from the Cretaceous of Kansas; 

Amer. Geol., xxxiv, pp. 78, 79. 

12. Notes on the Osteology of Anogmius polymicrodus Stewart; this jour- 

nal, viii. A, pp. 117-121. 

Thompson, W. F. 

Ph. G. (University of Kansas 1893). 

1893 — Use of Staining Agents in Microscopy; Proc. Kans. Pharm. Assoc., p. H9. 
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A NEW SPECIES OF SAGENODUS FROM THE KANSAS 
GOAL MEASUBES. 



OOBTBIBITTION FBOH FALEONTOLOOIOAL LÂBOBATOBT No. 60. 



BY B. W. WILLISTON. 

With Plates xxvxn, xxxv. xxxvx, xxxvix. 

SfigenoflHtf Owen. "Body depressed, oovered with large thin scales, al- 
most quadrate in shape, but having the angles well rounded; both scales and 
external bones destitute of a ganoine layer. Â large, médian occipital plate pos- 
teriorly, with a smaller médian plate immediately adjoining the front margin of 
this élément; dental plates above and below triangular, irregularly ovate or el- 
liptical in form, with a few strong, outwardly directed, more or less tuberculated 
or crenulated ridges; vomerine teeth resembling a single ridge of a dental plate; 
dorsal and anal fins continuons with the caudal." Woodward, Cat. Foss. Fishes 
Brit. Muséum, ii, 256. 

Twenty-one species of North American paleozoic dipnoans hâve 
been referred to this genus, based exclusively upon dental plates or 
scales ; the generic détermination of the latter species must be more 
or less uncertain. In the University muséum there is a considérable 
collection of bones belonging to a species of this genus, which I can- 
not identify with any of the described forms. They were obtained by 
Dr. J. W. Beede at Robinson, in Brown county, this state. The hori- 
zon is rather above the middle of the Coal Measures, and the spéci- 
mens were intimately associated with others of Somphospongia 
Beede, described in the last number of this journal. 

Before discussing the species, I will give a list of the described 
species of the genus from North America, together with a brief diag- 
nosis of the more important characters of each, so far as they can be 
gathered from the existing descriptions. Most of the species hâve 
never been figured, thus rendering the elucidation of the characters 
more diflBcult. The référence of the species, when not otherwise in- 
dicated, is upon the authority of Woodward (Le.) 

SagenoduB paucicHstatfM Cope, Proc. Amer. Phil. Soc, xvii, 1878, 53 
(Ceratodus). Permian, eastern Illinois. 

Dental plate 17 mm. in length from base of second ridge; four 
ridges présent ; surface minutely and elegantly corrugated. 

[n6]-K.U.Qr.-A vlii 4-Oct. *99. 
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Sagenodua fo88atus Cope, ib., 53 (Ctenodus). Permian, eastern Illinois. 

Dental plate 22 mm. in length ; five crests présent; crests coarsely 
dentate, with three or four teeth in each, the grooves between them 
marked by coarse, transverse, undulating grooves. 

Sagenodus gurleianua Cope, ib., 54 (Ctenodus). Permian, eastern Illinois. 

Number of ridges of dental plate uncertain, but probably not more 
than four ; crests sharp, elevated, and coarsely dentate. 

Sagenodua periprion Cope, ib., 527 {Ctenodua), Pennian, Texas. 

Length of dental plate, 47 mm ; seven ridges présent, their crests 
perfectly smooth and uniform. 

Sagenodus porrectua Cope, ib., 527 iClenodua), Permian, Texas. 

Length of dental plate, 38 mm.; crests six in number, each with 
four or five dentiforra processes. 

Sagenodua dialophua Cope, ib., 526 (Ctenodua). Permian, Texas. 

Length of dental plate, 33 mm.; crests ten in number, with two or 
three other rudimental ones posteriorly; crests entire, except at the 
obliquely truncate distal extremity, where there are from two to four 
dentations. 

Sagenodua puaillua Cope, ib., 101 (Ctenodua). Permian, Texas. 

Length of dental plate, 7 mm. ; crests four in number, each with 
two or three denticles, which are rectangular and little elevated. 

Sagenodua vnbnaenfiU Cope, Proc. Acad .Nat. Soi. Phil., 1883, 110 (Cf^nndva): 
Trans. Amer. Phil. Soc., xvi, 1886, 102 (id.) Permian, eastern Illinois. 

Length of dental plate to marginal base of second crest, 24 mm.; 
six crests présent ; crests serrate nearly to their base, but the teeth 
are obsolète on their basai halves. 

Sagenodua heterolophua Cope, Proc. Acad. Nat. Soi. Phil., 1883, 109 (Cteno- 
dua), Permian, eastern Illinois. 

Dental plate apparently with but three crests. 

Sagenodua vinalnvi Cope, ib., 1875, 410 (Ceratodua); Proc. Amer. Phil. Soc., 
xvii, 1879, 102 (Ptyonodua). Permian, eastern Illinois. 

Coronal surface smooth, without irregularities or serrations ; inner 
border with six notches. 

Sagenodua aerratua Newberry, Rep. Geol. Surv. Ohio, ii, 59 (Ctenodua); Pale- 
ozoic Fishes North Amer., 226, pi. xxxvii, f. 31 (id.) Coal Measures, east- 
ern Illinois. 

Dental plate 32 mm. in length, with eight sharp, radiating ridges, 
which terminate above in numerous, compressed, acute denticles, the 
furrows between the ridges being pitted to[receive corresponding den- 
ticles of the opposite teeth. 
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Sagenodwi occidentalift Newberry. Rep. Geol. Surv. 111., ii, 19 (Rhizodus)', 
Cope, Proc. Amer. Phil. Soc, zxxvi, 75. Mazon Creek shales. 

Sagenodttê reticulatiM Newberry. Ib. 60; iv, 349, pi. iii, f. 9 (Cfenodw); 
Cope, Proc. Amer. Phil. Soc., xxxvi, 1897, 78, pi. i, flF. 2, 3. Coal Measures, 
eastern Illinois. 

Dental plate 30 mm. in length, with seven low, radiating ridges ; 
the whole crown of the teeth exhibits a fine, reticulate omamentation, 
which, on the ridges, is more or less radiate, and bas the appearance 
of hachures. 

The folio wing species are known only from the scales, while nearly 
ail of the foregoing are known only by the teeth, usually a single 
crown. I reproduce Cope's table (Proc. Amer. Phil. Soc, xxxvi, 77, 
1898) of nearly ail those species based upon scales : 

1. Concentric Unes conspicuous 2 

No concentric Unes 4 

2. Tessellation and radii not conspicuous; scales médium to large, subround, 

occidentalis, 
Concentric lines fewer, marginal ; tessellation conspicuous, radiating from 
a center 3 

3. Scales médium to large, acuminate distad; tessellation very fine. . . foUafus, 
Scales small to médium, elongate, subacuminate ; tessellation elongate, 

without regular radii or concentric ridges; center at extremity 

reticulatua, 

Scales médium to large, parallelogrammic ; tessellation radiating, radii and 

concentric ridges extending to f ree edge ; center at end 

conchiopsis {conchiolepia). 

Scales very large, elongate; tessellation confined to center, from which is- 
sue numerous, wellspaced radii lacovianua, 

Scales médium, truncate; tessellation coarse, diamond-shaped, quincunci- 
ate quincunciatvs. 

Scales médium, truncate; tessellation coarser, parallelogrammic . . browniœ, 

4. No concentric lines or center; a border of fine radii. Very large, elongate; 

tessellation very fine magiater. 

No concentric lines or radii ; tessellation extending to posterior border. 
Scales deep, smaller; center submedian; tessellation of médium coarse- 
ness gurleianua, 

Sagenodu» foliatua Cope, Proc. Amer. Phil. Soc., xxxvi, 77, 1897, pi. i, f. 1. 
Mazon Creek shales. 

Sagenodtia conchiolepia Cope, ib., 79, pi. i, f. 4. Mazon Creek shales. 

Sagenodua lacovianua Cope, ib., 79, pi. i, f. 5. Mazon Creek shales. 

Sagenodtia quincunciatua Cope, ib., 80, pi. i, f. 6. Mazon Creek shales. 

Rhizodua reticulatua Newberry, Geol. Surv. 111., iv, pi. iii, flF. 13, 14. 

Sagenodua hrowniœ Cope, ib., 81, pi. i, f. 7. Mazon Creek shales. 

Sagenopua magiater Cope, ib., 81, pi. i, f. 8. Mazon Creek shales. 

Sarr^ffodua gurleianua Cope, ib., 82, pi. i, f. 9 (nomen bia lectum),* Mazon 
Creek shales. 

Sagenodua quadratua Newberry {fide Cope 1. c.) 
* Sagenoduê; Hay, Amer. Nat. 
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Sagenodiis copeanus, n. sp. 

Dental plates of upper jaws elongate, the inner curve parabolic-like, 
becoming greater posteriorly. Anteriorly the ridge bordering the 
plate becomes very pronounced, and terminâtes in a prominent point. 
The succeeding ridges become less and less prominent and less ob- 
lique, the fifth running transversely, the last, or ninth, merely forming 
a tubercle on the outer margin. The nine ridges include the borders 
of the plate, there being eight dépressions between them, the last 
scarcely distinguîshable, and short. The gênerai surface of the crown 
is concave and smooth, the ridges sharp, and terminating in tooth-like 
points. The coronal surface is every where smooth, without denticles, 
tubercles, or pittings. The palatine plate below the dental plate an- 
teriorly on the inner side is gently concave. The border for union 
with its mate is straight and very oblique, terminating about oppo- 
site the third dental serration ; posteriorly the dentigerous plate is 
strongly convex above, arching outward as far as the hind end of the 
dental plate. Above this convexity the inner surface is gently concave, 
and the plate is hère very thin. On the upper border, beginning a 
little way back of the symphseal border, there is a narrow suturai sur- 
face for union with the parasphenoid or basale. At the posterior ex- 
tremity the broad end is beveled outward into a thin border, and is 
eut oflF nearly transversly. Externally the surface is flattened and 
very oblique al)ove the margin of the dental plate. Back of this the 
surface is more flattened vertically, with a narrow portion on the up- 
per part turned inward. Where this surface tums inward, there is an 
élévation and roughening, as though for cartilaginous or bony union. 

The pterygopalatine i)late, while shaped much as in Ceratodus, 
diflfers markedly in being less elongate posteriorly, more expanded 
and nearly squarely truncate. The anterior ends of the dentigerous 
plates evidently approach each other more closely than in Ceratodus, 
the innermost ridge and its projecting tooth lying more closely to- 
gether, with only a narrow interval between them. 

None of the bones found in the rock are in connection, or but very 
few of them are. The détermination of many must be very difficult 
at présent, since so little is known of the anatomy of allied forms. It 
is very évident Ihat the ossification of the skeleton is more extensive 
than in Ceratodus^ though many of the bones, especially the verte- 
brœ, remained cartilaginous. So many of the shield bones of the 
head are présent thatone will readily eliminate from them the bone 
which seeras certainly to be the parasphenoid or basale of Guenther. 
It is diamond-sliaped, with a moderately long posterior projection. 
The surface that seems to be the upper one is smooth, gently concave 
in the middle, with a médian ridge beginning near the middle and be- 



WILLISTON: A NEW SPBCIEB OP SAGBNODUB. 179 

coming quite prominent at the beginnîng of the prolongation, when 
it again decreases in height and disappears. The four aides of the 
diamond are of nearly equal length, and the figure almost a square. 
The anterior latéral bordera show suturai surface, the bone project- 
ing somewhat irregularly to underlap the pterygopalatines. The in- 
ferior or buccal surface is gently convex transversely towards the 
front, more nearly flat posteriorly. It is conspicuously marked by 
two narrow ridges, beginning near the middle and running one to 
eaoh angle of the base of the posterior prolongation, and then disap- 
pearing in the thin uptumed alate margin. The surface between 
thèse ridges is concave and striate. Ânteriorly the bone is marked by 
an upraised surface in the form of a long triangle, with its apex at 
the middle. The posterior process is thinned and narrowed poste- 
riorly. 

The relations between the pterygopalatines and the basisphenoid 
are shown in plate xxxvii, figure 2. One cannot be sure that the rela- 
tive sizes of the two bones are correctly expressed, since the several 
jaws in the collection vary somewhat in size. From the suturai sur- 
face on the pterygopalatines, however, I believe the proportions must 
be about as drawn. 

The splenials with the dental plates are much narrower than are 
the pterygopalatines and upper dental plates. The spécimen upon 
which the following description is based is a practically complète 
splenial and dental plate. The inferior border of the splenial is very 
thin and sharp. The suturai surface for union with its mate is thick- 
ened and flat; the lower half only is preserved in this spécimen. 
Back of the symphysis the inferior border is gently concave, when 
seen from the side, to near the hind end, where it becomes convex, 
ending in a point. The upper border, back of the dental plate, is 
also thin, and is curved sigmoidally to the tip. On the convexity of 
the curve there is a slight roughening, as though for union with the 
articular. The distal end is curved outward, as in Ceratodua, to in- 
clude the articular cartilage. The inner surface below the dental 
ridge is smooth throughout, gently concave, and standing nearly ver- 
tically or slightly inclined outward back of the anterior portion. In 
front the surface tums inward to form a broad channel when in ap- 
position with its mate. In gênerai the shape of the splenial is much 
like that of Ceratodua, but is much more slender and elongated, the 
sigmoid curve back of the dental plate less pronounced, and the ex- 
curved articular end more slender. 

The inner border of the dental plate corresponds to that of the 
upper dental plates, though less strongly curved. This border forms 
a strong ridge overhanging the inner surface. The gênerai surface of 



180 KANSAS UNIVERSITY QUARTERLY. 

the crown is oonvex, to correspond with the concsavity of the upper 
dental plate, and the ridges are directed like them, but are shorter and 
rather less strong. The ridges, f urthermore, eztend very nearly to 
the inner margin, not fading ont at some distance from it as do they 
in the upper plate. There are eight ridges. corresponding to the 
grooves of the upper plates. The grooves are deeper outwardly than 
are the upper grooves. The plate altogether is more slender than the 
upper ones. 

The splenial plate has been figured in union with a mate in a posi- 
tion to correspond with the upper plates, and the other bones of the 
mandible are outlined from Cei*atodu8, (PI. xxxvii, fig. 1.) 

Several large and well-ossified bones of an oval-concave shape are 
présent in the rocks. Several of them hâve been removed nearly com- 
plète, and are shown in plates xxviii, xxxv, and xxxvi. They resemble 
not a little" a valve of a pelecypod. The outer surface is strongly 
convex, one end more or less sharply truncate, the lower border 
strongly convex, the upper border with a flattened tooth-like process, 
on either side of which the border is more nearly straight. The bor- 
der everywhere is thin, the inner surface concave, and there are no 
indications of suturai attachments, unless it be on the truncated end. 
It would seem probable that the bone is an operoular, although there 
is no surface indicated for the attachment of the subopercular. 

Another bone, that may be the subopercular, is of smaller size than 
the foregoing. ( PI. xxxvi, fig. 3.) It is somewhat fan-shaped in out- 
line, the outer surface convex, the border thin, the inner surface con- 
cave. The inferior latéral border is nearly straight, meeting the 
expanded border nearly in a right angle ; the other latéral border is 
strongly convex, and is inflected inward ; on the convex surface there 
is a convex dépression on the inflected portion. The surface between 
this Une and the convex border evidently was in apposition to some 
other bone, perhaps the preceding. 

A bone, which from its resemblance to the ceratohyal of Ceratodus 
may be that, is shown in plate xxviii, figures 3, 3a, and 3i. The upper 
end is oval, truncated squarely, and with a deep conical cavity, reach- 
ing nearly to the middle of the bone, the bone itself being merely a 
shell. The lower extremity, more elongated, is also deeply hollow. 
The border represented in figure 3a is broadly rounded. Near the 
middle of the surface shown in figure 3 there is a vertical, rather 
sharp ridge, standing out abruptly from the bone, and evidently for 
muscular or cartilaginous attachment. On the other surface a thin 
fiât plate extends obliquely backward from the bone. Its whole ex- 
tent is not preserved. Three or four of thèse bones are preserved in 
the collection, but none are complète. 
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A number of other bones of indéterminable relationships are shown 
in plates xxviii and xxxv, and there are several otliers too incomplète 
to figure. They are for the most part thin, and probably represent 
among them the pectoral and pelvio girdles in part. 

Numerous bones of the roof of the skuU are in the collection. 
Some of the more perfect spécimens are shown in plate xxxv. The 
surface exposed when in the rock is alraost invariably the inner, since 
the outer surface is more roughened and less easily separable from 
the matrix. 

The material in which the bones occur is an exceedingly hard lime- 
stone, permitting but very little manipulation. The bones exposed 
are due to fortunate splitting of the matrix. Doubtless with more 
complète examination of the horizon in which they occur the com- 
plète anatomy of thèse interesting dipnoans will be brought to light. 



NOEMAL ANKEBITE FEOM PHELPS COUNTY, MISSOURI. 

BT AUSTIN F. ROGERS. 

ANKERITE is a subspecies in the calcite group of carbonates to 
which Boricky has assigned the formula: CaFeC^Oe + n (Ca 
MgCaOe), with n varying from one-half to ten. Normal ankerite 
ifl : CaFeCaOe + CaMgCîOe, or 2CaC08 + MgCO» + FeCO,. 

As the minerai hère described was found, upon analysis, to agrée 
Bo closely with the theoretical for normal ankerite, a published ao- 
oount of it was thought not to be out of place. It was found by the 
writer at an abandoned "iron bank" about six miles southwest of 
Rolla, Phelps county, Missouri, in 1897. The minerai occurs in crys- 
talline masses containing nu mérous small cavities and cracks occupied 
by minute crystals, which are covered with a thin coating of iron ox- 
ide. The associated minerais include massive hématite, siderite, and 
calcite, showing rhombohedral cleavage, and large crystals of ame- 
thyst. 

The physical properties of the ankerite are as foUows : Cleavage, 
rhombohedral; spécifie gravity, 2.99; luster, vitreous, inclining to 
pearly ; color, salmon ; subtranslucent. 

An analysis was made of selected pièces containing no appréciable 
amount of the iron oxide. Calcium, magnésium and iron were de- 
termined by the well-known methods and calculated as oxids and car- 
bonates. Carbon dioxid was determined by loss. The results given 
below are the means of several déterminations. 

Theory for 
normal 
ankerite. 

CaO 28.41 28.00 

MgO 10.20 10.03 

FeO 17.22 18.00 

COf 44.21 43.97 

Totel 100.04 100.00 

Ratio. 

CaCO». 50.74 2.00 50.00 

MgCOa 21.34 0.99 21.00 

FeCOs 27.75 0.94 29.00 

Total 99.83 100.00 

The ratio of CaCOs : MgCOa : FeCO» is very near 2:1:1, which is 
that for normal ankerite. This analysis agrées more closely with the 
theoretical for normal ankerite than any published analysis I hâve 
been able to find. 

MiKXBALOoiCAL Labobatobt, Unlv. of Kans., September 22, 1899. 
[183]-K.U.Qr.-A viil 4-Oct, '99. 



NOTES ON THE OOEAOO-SOAPULA OF ERYOPS COPE. 



OONTBIBTJTION FBOH THE FALEONTOLOQIOAL LA60BAT0BY No. 61. 



BY S. W. WILLISTON. 
With Plates zxvn, xxix, and xxx. 

A PART only of the coraco-scapula of Eryops bas hitherto been 
made known, and figured, by Cope. In a spécimen comprising 
a large part of the skeleton, coUected by Mr. C. N. Gould, from 
the Red Beds of the Indian territory, near the sonthem Une of 
Kansas, a nearly complète coraco-scapula has been removed from 
the matrix, and is figured herewith in plates xxvil and xxix. 

The bone is elongated, and nowhere very thick or massive. The 
distal part of the scapula is much thinned and considerably ex- 
panded ; the immédiate margin hère, however, is wanting, so that the 
précise outlines cannot be given. 

The position of the two bones must hâve been very oblique, as is 
évident from the position of the glenoid cavity. The postero-inferior 
border is moderately thickened, and rounded ; gently concave along 
the proximal part and convex distally. The antero-superior border is 
much thinner than the opposite one, and is concave throughout the 
extent of the shaft, except distally, where it is coossified with the 
procoracoid. The union of thèse two bones is very close in this 
région, the suturai Une being distinguished with difficulty, if at ail. 
The procoracoid is narrower and more thickened below, reaching to 
the lower part of the conjoined bone, and lying in close apposition, 
though not suturally united. Both the latéral surfaces of the scapula 
are nearly flat. A Uttle proximad to the narrowest part of the shaft 
the bone is much thickened by a stout ridge on the inner side, which 
includes between it and the remainder of the bone, just back of or 
above the cotylus, a large, elongated foramen, both of whose orifices 
c€ui be seen from the inner side of the bone only. 

The glenoid surface is elongated and deeply concave in its long 
diameter. The scapular portion is much smaUer than the coracoid, 
and is partly separated from it by a constriction ; this surface is nearly 
flat and is placed at right angles to the plane of the coracoid surface, 
looking directly downward when the bone is lying horizontally. The 
rest of the cotylus is moderately concave and looks outward, and 

•1-K.U.Qr. A-viii4 [185]-K.U.Qr.-A viil 4-Oct. '99. 
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somewhat backward and upward with the bone in its former position. 
Just how much of the conjoined bone is f ormed of each élément it is 
impossible to say, since the union is so close that no trace of jonction 
is perceptible. Evidently, however, the coracoid forms only a small 
part of the whole bone. Its anterior or inferior border is gently con- 
vex, the posterior one slightly concave. 

The anterior end of the superior border of the scapula is gently 
convez, as is also the broad external surface. On the inner side the 
foramen described above opens into a deep, elongated, boat-shaped 
cavity at its distal end, the cavity formed by the upper border of the 
ridge described. In the lower or anterior end of the cavity there are 
apparently two smaller foramina, the exterior orifices of which are 
just within the anterior margin of the scapular face of the glenoid sur- 
face. The proximal surface of the scapula is concave; that of the 
coracoid, if the bone is limited by the ridge spoken of , is for the most 
part gently convex and lies in a more mesial plane. 

In comparison with the same bones of Dimetrodon^ as figured and 
described by Baur and Case ( Trans. Amer. Phil. Soc., N. S., xx, p. 46, 
pi. iii, fig. 30), the bone is much less concave along its lower border, 
more expanded proximally, the coracoid evidently smaller and not bi- 
fid below, the glenoid surface smaller and broader, and the bone a little 
larger. 

In plate xxx is shown the outside view of a part of the lower jaw 
and two views of a skuU bone of undetermined location. They will 
be described more f uUy in a future communication. 



EDITOSIAL NOTES. 



The writer bas been convinced for some time that purely laboratory metbods 
bave been carried to an extrême in maoy institutions in biological instruction ; 
tbe pendulum bas swung too far in tbe opposite direction from purely didactic in- 
struction. Systematic biology is,.after ail, tbe bigbest expression of zoôlogy or 
botany, and to completely ignore sucb must resuit in an imperfect and faulty 
training. A minute knowledge of a few types of tbe animal or plant kingdom is 
not zoôlogy or botany, but morpbology, and morpbology cannot replace zoôlogy 
or botany. Furtbermore, many teacbers lose sigbt of tbe fact tbat ail students are 
not seeking to become specialists, and require altogetber too mucb time spent in 
tbe study of metbods. Â récent text-book by Professor Kingsley * seems to tbe 
writer to be a praisewortby advance in tbe teacbing of its department of biology. 
Tbe author recognizes what is empbatically true, tbat laboratory observation 
and facts are not science. It is utterly impossible for tbe pupil to learn ail tbat 
be sbould of animal life from personal observation ; be must and be sbould dé- 
pend upon didactic instruction for a very large sbare of necessary knowledge. 
Tbis text-book, wbicb treats of tbe vertebrates only, is in two parts, one dealing 
witb embryology and development, tbe otber witb classification, botb of wbicb are 
generally neglected for pure morpbology, and botb of wbicb are of as great or 
greater importance. Tbe classificatory part deals, as it sbould, witb tbe wbole ver- 
tebrate kingdom and not witb that smaller portion wbicb bappens to be in exist- 
ence at tbe présent time. Tbe plan of tbe work is excellent; its faults are 
cbiefly tbose of too great baste. As tbe author truly states, the labyrinth of 
material is sucb tbat errors are unavoidable, especially wben any new line of 
treatment is attempted. Tbe work would, bowever, bave been improved had it 
been subjected to more thorough revision in tbe classificatory part. Neverthe- 
less, tbe work is to be commended. s. w. w. 

* * « « * * * 

It 18 becoming a serions question in médical éducation wbere to limit instruc- 
tion. A score of years ago tbe student could cover tbe whole field fairly well in 
three years, but specialization bas increased so rapidly that tbe student is now 
fairly swamped witb the material that he is expected to acquire in tbe four years 
of bis course. Tbis is true in every branch of médical éducation ; even in anat- 
omy, wbere it would be supposed tbe increase of knowledge bas not been so ex- 
tensive. Excellent works bave been published on anatomy in late years, but 
they are rapidly losing the nature of text-books and assuming that of manuals — 
they are splendid works for tbe shelf of the physician or surgeon, but are alto- 
getber too prolix and f uU for the student's needs. Between sucb manuals and 
tbe compends there bas been no middle ground. In tbe " Text-book of Anatomy 
by American authors,"t recently published, a work that may be justly called a 
text-book bas appeared. A number of usefui features bave been added to the 

* Text-book of Yertebrate Zoology. by J. S. Kingaley, professor of soology in Tnft's Collège. 
New York : Henry Holt ât Co., 1889. 

t A Text-book of Anatomy by American Anthors, edited by Frederie Henry Oerrisb, M. D., 
illnstrated witb 990 engravings in blaek and colors, Lea Bros, à Co., 1899. 
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work, as in the attachment of muscles, régional and surface anatomy, etc., but 
its chief excellence lies in what is omitted. It is not a manual, and will not 
take the place of such works for the surgeon, but it is a text-book par excellence, 
and, in the opinion of the writer the best English text-book for médical students 
that has ever been written. That is ail the commendation it needs. s. w. w. 

* « « « « « « 

The New United States Dispensatobt (18th éd.) Edited, revised and re- 
written by H. C. Wood, M. D., LL. D., Joseph P. Remin^ton, Ph. M., P. C. S., 
F. L. S., Samuel P. Sadtler, Ph. D., F. C. S. Thoroughly reviscd, with com- 
ments on the new British Pharmacopœia, and including the vast number of new 
synthetic remédies and the latest additions in materia medica, therapeutics, and 
pharmacy ; 2045 pages: J. B. Lippincott & Co., Philadelphia. 

The progress of medicine and pharmacy within the past few years has been 
such as to make the appearance of the revised édition of this standard authority 
in medicine one of great interest not only to physician and pharmacist but to 
students in many departments of service. From the very first (1833) the United 
States Dispensatory has, by mutual consent, been regarded as the highest au- 
thority and the most valuable commentary upon the pharmacopœias of the world. 
In this particular it has not to this day lost its supremacy. It is with no little 
interest, therefore, that we glanced through its pages to see what influence the 
Chemical laboratory had made upon médical science. It is well known that onr 
materia medica has been expanded and possibly enriched by the introduction of 
what are known as new remédies — mainly the products of the Qerman laboratories. 
The vast increase of synthetical remédiai agents and the appearance of the new 
British Pharmacopœia has evidently made the editorial work in this new édition 
an enormous task. The work has been done in the same excellent manner which 
characterizes ail of the work of Professors Wood, Remington, and Sadtler, each 
a recognized authority in his spécial department. The one point of criticism the 
reviewer of the work is inclined to make, which, however, in no way applies to 
the work of the authors, relates to this process of *' expansion." Our materia 
medica is becoming too heavily burdened with materiaL Â process of élimina- 
tion must Boon take place. We should aoon commence to con tract — to aift the 
wheat from the chaff. This will be one of the principal tasks of the next corn- 
mittee of revision of the United States Pharmacopœia. Overburdened as the 
United States Dispensatory is with much of this chaff, we would say that those 
who would keep abreast of the time in ail that pertains to medicine cannot 
afford to be without this encyclopedia of pharmacy, chemistry, materia medica, 
and therapeutics. l. b. satbb. 

Oroanic Materia Medica and Pharmacoonosy ; 700 pages: P. Blakiston's 
Son & Co., Philadelphia. 

Among the books which hâve reflected crédit on the University of Kansas, we 
note with pleasure the appearance of a second édition of this work. 

The work under considération is an introduction to the study of the vegetable 
kingdom and the vegetable and animal drugs, comprising the botanical and 
physical characteristics, source, constituents, and pharmacopœial préparations, 
including a chapter relating to the insects injurions to drugs, by Lucius E. Sayre^ 
B. S., Ph. M., dean of the school of pharmacy and professor of materia medica 
and pharmacy in the University of Kansas, member of the committee of révision 
of the United States Pharmacopœia ; with histology and microteehnique, by 
William C. Stevens, M. S., professor of botany in the University of Kansas. 

The book has been thoroughly revised and in the greater part rewritten, aod 
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coDtains nearly 700 pages, with 374 illustratioDâ. It has been enlarged oearly 
150 pages. 

The author is to be congratulated on the merited success this book has at- 
tained, as the first édition appeared barely four years ago. 

The subject-matter is exceedÎDgly well arranged for use as either a text or 
référence book, and is especially adapted to the requirements of students or prac- 
titioners in either pharmacy or medîcine. Â unique feature of the second édition 
is an epitome of the manner of isolation of the active principles, usually alkaioids, 
appended to the important drugs. 

In part iv Professor Stevens deals with the éléments of plant histology and 
microtechnique in a clear, accu rate and concise manner, indicative of a thorough 
understanding of the subject. This is a valuable addition to the book, as it 
supplies a long-felt want and growing need to the practical pharmacist. 

In the révision we regret the omission of the chapter on morphological struc- 
tural botany and the glossary, as they supplied a completeness désirable in works 
of this kind, but hope they may be reinstated when a future revision becomes 
necessary. Considering the price and excellence of the work, it should be ac- 
corded a place in the library of every progressive pharmacist and physician. 

L. D. HAVBNHILL. 



William Appleton Snow, a former contributor to this journal, was drowned 
in San Francisco bay on the night of October lOth last. Mr. Snow was the oldest 
son of Chancellor Snow, and was born in Lawrence June 21, 1869. He graduated 
from the University of Kansas in 1801, and filled positions as instructor in ento- 
mology in his aima matera in the University of Illinois, and in the Leland Stan- 
ford Junior University. In the course of the past year he had resolved to dévote 
himself to journalism, for which he had taste and talent, and it was in pursuit 
of his new profession, while on the press tug that met the incoming transport 
Tartar with the Twentieth Kansas volunteers, that he was washed overboard and 
was drowned. 

Mr. Snow*8 scientific publications are enumerated elsewhere in this number. 
Most of them appeared in this journal. For his years he had accomplished 
much as a specialist in diptera, and his contributions hâve a permanent value. 
He was a warm-hearted, amiable gentleman, and his taking off is mourned by 
many friends wherever he was known. Mémorial services were held in Lawrence 
November 12, 1899, in which Doctor Cordley, Professor Wil liston and Mr. W. Â. 
White participated. Â full report of their remarks was printed in the Lawrence 
Journal of November 13, 1899. 
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PLATE XXVII. 

Eryops megacephalus C5ope. 

Left coraoo-scapula, inside vîew, half natural size. 
Tooth natural size. 
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PLATE XXVn 
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PLATE XXVIII. 

Stigenodtis copeanus Will. 

Fig. 1. — Left splenial bone, inside view. 
Fig. 2.— Right pterygopalatine, inside view. 
Figs. 3, 3a, 36.—? Ceratohyal. 
Figs. 4, 6.— Undetermined-bonee. 
Fig. 5.—? Operculum. 

AU figures natural size. 
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PLATE xrvm. 




PliATB XXIX. 

Eryops megacepluilua Cope. 
Left ooraoo-Bcapula, outside view. 
Half natural size. 
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PLATE XXX. 

Eryops megacephalus Cope. 
Fig. 1. — Left mandible. 
Figs. 2, 2a.— Undetermined bone. 

Half Datural size. 
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PLATE XXXV. 

Sagenoilus copeanus. 

FigB. 1, 4. — Undetermined bones. 

Figs. 2, 2a.— Opercular (?), from without and within. 

Fig. 3. — Parasphenoid, from above. • 

Figs. 5-14.— Shield bones of head. 

Figs. 5, 6, 7. — The same élément. 

Fig. 6.— Shows a portion of two other bones attached. 

AU two-thirds natural size. 
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PLATE XXXV. 




PLATE XXXVI. 

Sagetiodus copeanus. 

Figs. 1, 2.— Opercular (?). 
Fig. 3.— Subopercular (?). 
Ail a little more than one-half natural size. 
Top figure, another, larger spécimen of the opercular, about 
three-fourths natural size. 
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PLATE XXXVI. 





PLATE XXXVII. 

Sagenodus copeanu^.— Restoration. 

Fig. 1.— Mandibles: /Sp., splenial; ^r^, articular. 

Fig. 2.—Pt,t pteiygopalatine, with dental plate; P«., parasphenoid. 

AU natural size. 
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PLATE XXXVII. 
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Hirtfonl ei TÉtte Us 



Hâve the oonfldenoe of the oydiDg public. For weeks 
we hâve been ruoning our immense factories 23 hours 
daily to meet the demands for our new 1899 models. 

The Long^est Expérience, 
The Greatest Resources, 
The Largest Factories, 

The Best Devised Machinery, 
The Most Scientific Methods, 

A eombtnatlon of adTuttMes wMoIi 
prodnces tbe Btantard BlcyelM of tbo world. 

Columbia Chainless, Models 59 and 60, . $75 

Columbia Cham, Models 57 and 58, . . 50 

Hartfords, Fattems 19 and 20, . . . 35 

Vedettes, Fattems 21 and 22, . . . 25, 26 

ENTIBEL7 NEW MODELS. 

We are closing out the limited Dumber remaining of 
1898 Columbias and Hartfords (leaders of last seasofi) 
at greatly reduced priées. 

Juvénile Bicycles, ail sizes, $20 to $26. 



POPE MANUFAGTUBINO GO., Hartford, Gonn. 

Catalofnie from any Colnmbia dealer, or bj mail for one Z-cent stamp. 
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Hâve You Read 
Thèse Books? 



Tbey are devotod to the wonderful siffbts 
and flcenes and spécial resorta of tonristiB 
and healthaeekers in the Great West. 

Thooffh pnblished by a Hailway Com- 
pany» 

ne Saota Fe Boite, 

tbey are literary and artistic prodne- 
tions, desi^ed to oreate among trayeiero 
a better appréciation of the attractions 
of onr own country. 

Mailed free to any address Ai reoeipt 
of postage, as inditated : 

"Thb Moki Snakb Dancb," 69 pp., 64 

illustrations. 8 cents. 
"Obano Canon of thb Colo&ado Rrv- 

BE," 28 pp., 15 iUastrations. 2 cents. 

"HbALTH KB80RTB OF NbW MbXIOO," 

aO pp., 81 illustrations. 2 cents. 

" HBALTH BB90BT8 OF ABBONA/' 72 pp., 

18 illustrations. 2 cents. 
*' Las Vboas Hot Spbinos and Yicin- 

ITT," 48 pp., SB illustrations. 2 cents. 
"To Califobnia and Back," 176 pp., 

176 illustrations. 5 cents. 



W. J. BLAGI, 

O. p. A., A. T. * S. F. BT., 
TOPEKA, KAN. 



C. A. BXQOm, 

A. G. P. A., A. T. * B. F. BT., 
CHICAGO. 
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THE PARTITION OF AFRIOA-A REVIEW. 

BT E. D. ADAMS. 

SOME four hnndred years ago Oolumbus, searching for a new route 
to the Indies, stumbled upon a new world, the continent of Amer- 
ica. At about the same period, and with a similar purpose in view, 
the marinera sent out by Prince Henry, of Portugal, rounded the Cape 
of Good Hope, and made landings hère and there upon the east coast 
of Africa. America, with a population entirely barbarian, yielding 
slowly to conquest and settlement by European races, is to-day trans- 
formed into a land teeming with ail the best éléments of an advanced 
civilization. Africa, which long before the time of Columbus had 
witnessed the rise and fall of an Egyptian race remarkable for its 
science and its culture, is but now, within the last twenty years, begin- 
ning to lose the name of Terra Incognita and to be opened for colo- 
nization or for commerce. 

The démarcation of territorial Unes in America, undertaken in an 
âge when exploration was a novelty and expérience was lacking, oc- 
cupied several centuries. In Africa the partitioning of the continent 
among the nations of Europe, not seriously attempted until 1880, has 
taken place on so gigantic a scale that to-day little available land re- 
mains; in fact, the récent reconquest of the Sudan by General 
Kitchener may be considered as the final act in a gênerai European 
rush for acquisitions. The division has been made, the claims hâve 
been filed upon, and the problem of development now présents itself 
to each of the countries interested. The time is opportune for a gên- 
erai review of the origin, nature and results of this greatest of expan- 
sion movements in the world's history. 

The récent rush for land in Africa did not begin in earnest until 

the last quarter of the présent century. Up to the year 1875, some 

few states and colonies, relies of the great Mohammedan conquests of 

the seventh and eighth centuries, or of early attempts at colonization 

1— K.U.Qr. B-viii-1 
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by Europeans, fringed the continent, but had no knowledge of or in- 
fluence in the vast interior districts. Egypt, defeated in her plans of 
aggrandizement by the interférence of European states, had fallen 
under the joint control of England and France, though still holding 
a subject relationship to Turkey. Tripoli and Tunis wçre also nomi- 
nally dependencies of the Sultan. Algeria, entered by France in 
1830, through motives of domestic rather than colonial policy, and 
finally conquered in 1839, was under French military govemment. 
Morocco, an independent Mohammedan sultanate, having no power 
and of no importance in international affaira, was sullenly waiting, as 
she still waits, for the day when some progressive state should usurp 
her govemment and seize her terri tories. Soattered along the Guinea 
Coast were little trading colonies or posts, belonging principally either 
to England, in Gambia, Sierra Leone, Lagos, and the Gold Coast, or to 
France, in Sénégal and Gaboon. Libéria was an unimportant state, 
with some 20,000 black citizens, safe from the enoroachments of ita 
neighbors, but with no prospect of development. Thèse were but 
dots of civilization upon the borders of undeveloped barbarism, 
while even smaller districts were intermittently occupied by SpaniardB 
and Portugese. Farther south stretched the great territory of Angola, 
claimed, as was Mozambique on the east coast, by Portugal in virtue of 
early discoveries, but never influenced by any energetic effort toward 
commercial development. Cape Colony, settled by the Dutch and by 
French Huguenots, an English possession acquired during the Napo- 
leonic wars, was in a prospérons condition, and was considering an ex- 
tension of frontier to the north. Many of the Dutch, dissatisfied with 
English govemment, had trekked to the northeast, and had there 
founded the Orange and Transvaal republics. Finally, on the coast 
north of Mozambique lay the loosely governed country of the sultan of 
Zanzibar, a Mohammedan potentate, whose power was limited to a 
narrow fringe of coast-line. (See Map I.) 

Such, then, was the very limited occupation of African territory by 
European states during the first three-quarters of the présent oen- 
tury. From 1850 on, interest in Africa slowly but steadily increased. 
The export of slaves to our western world had almost entirely ceased, 
but Livingstone and other explorera and missionaries soon made 
known to the world that that exportation of slaves had been but a 
drop in the bucket when compared to the enormous and wickedly 
cruel slave-trade carried on by the Arabs of the interior, and humani- 
tarian sentiment rapidly revived. Interest in exploration increased 
also. The accounts of men like Burton, Speke, Grant, Baker, Nach- 
tigal, and, more than ail, of Stanley, were read widely and eagerly, 
so that the public was educated to an understanding of the condi- 
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lions existing in Africa. Inevitably men's thoughts tnmed to the 
wonders which had been acoomplished in other barbarian territories, 
and the désire came to do as much for tbis old, yet new, land. 
To one man, however, to Leopold, king of Belgium, is due the crédit 
of organizing this public sentiment, of devoting time, energy and 
money to the furtherance of his ideals, and of attempting, at least 
in the beginning, to secure the exploitation of Africa on broad hn- 
manitarian lines, tending to the préservation of international amity. 
Leopold, in 1876, was in the prime of life, forty years of âge, and had 
been npon the throne ten years. Belginm, by its séparation from 
Holland in 1830, had forfeited ail claim to, or interest in, Dutch colo- 
nies then existing. Its territory was limited, its home interests and 
politics were comparatively trivial, and its territorial position suoh 
that its neutrality in time of war had been guaranteed by the other 
nations. Thus it had neither home nor international politics of suf- 
ficient moment to satisfy the ambitions mind of the king, so that the 
opportunity to become the leader in a modem crasade against bar- 
barism appealed to him with tremendous effect. His resources, how- 
ever, were limited, and he therefore formed the plan of sending ont 
expéditions backed by an international society, and to this end called 
a conférence at Brnssels to discuss the exploration and colonisation 
of Africa. The conférence met September 12, 1876, représentatives 
being présent from ail the European countrîes. An association was 
formed, and committees appointed for each country, to solicit sub- 
scriptions. The work as outlined by Leopold was to be exploration 
for humanitarian purposes, and the results, if favorable, to be shared 
in equally by ail nations. National pride in the part taken by their 
king in this international movement induced Belgian merchants to 
snbscribe largely to the fund, but in other countries the retums were 
extremely disappointing. Nevertheless in 1877 expéditions were 
quickly organized which attempted to penetrate Africa from the east- 
em coast ; for it was from this direction, from which nearly ail previ- 
ous expéditions had started, that the best results were expected. 
Thèse expéditions, badly managed from the first, under the command 
of Belgian army officers of no préviens expérience in exploration, 
were dismal failures, and matters soon came to a standstill. Sud- 
denly, however, the world was startled and interest revived by the 
unexampled feat performed by Stanley in his joumey "across the 
Dark Continent." Starting from the east coast of Africa, he had 
struck the head waters of the Congo, and following that river, noting 
the great natural resources of this heart of Africa, had emerged upon 
the western shore in the spring of 1878. The news of his success 
preceded him to Europe, and as he stepped ont of the train at Mar- 
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seilles he was seized upon by Belgian emissaries, who gave him no rest 
until, some months later, he held a private conférence with Leopold 
and promised to undertake a new expédition to the Ciongo. This 
time he was to start from the west coast, to explore the whole basin 
of the Congo, and to make treaties, if possible, with native chiefs, so as 
to give the international association the first daim upon this new field 
for commercial enterprise. The expédition was publicly announced 
and funds solicited, but Stanley's connection with it was kept secret, 
and in conséquence the money came almost whoUy from Belgium 
itself . Without dqubt Leopold already had the plan of merging his 
international association into a purely Belgian enterprise, and of 
creating a great Belgian colony in Africa. Soon, indeed, the foreign 
subscriptions were retumed to their donors. Nor can Leopold be 
blamed for this when the lack of substantial support from other 
countries is considered. 

The reason for the secrecy maintained about Stanley's part in the 
expédition was the well-founded fear that if Stanley's leadership be- 
came known other plans of exploration made in France would be hur- 
ried forward, and that the desired territory might be lost. That might 
makes right is af ter ail an accepted doctrine in the affaira of nations, 
and it was not to be expected that little Belgium would be permitted 
to seize the heart of Africa without opposition from some of the 
greater powers. Stanley went up the Congo in May of 1879. Seven 
months later, in December of that year, the French explorer de 
Brazza set out for Gaboon, intending to penetrate Congo territory 
and secure treaties from native chiefs upon which to base French 
claims. In part he was successf ul, for treaties were signed for the 
territory on the north of the Congo, but upon the Congo itself, and 
its tributaries, Stanley was in advance and de Brazza could gain no 
foothold. Portugal too, though not having the money to equip an 
expédition, announced that the territory of the Congo was within the 
limits claimed by her by right of discovery in préviens centuries. 
Stanley remained in Africa five years, and by December of 1883 had 
made over 4000 treaties and established stations as far up as Stanley 
Falls, some 1400 miles into the territory he came to explore. In one 
point only was his work a failure, but in that one point lay the posai- 
bility of failure for the whole plan of a successful Belgian colony. 
In his anxiety to précède others on the upper reaches of the river, 
Stanley had neglected to secure the land at the mouth, and now it 
was found that France claimed and had stations upon the northem 
bank for a considérable distance, while Portugal had established her- 
self upon the southern bank. Of what use to Belgium would be a 
great colony in central Africa if the ingress and egress were in the 
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oontrol of other nations, who might at any time positîvely put a stop 
to commercial development by vexations régulations and duties? 
Thus for the time being the great acquisition of the king of Belgium 
was eut off from the Atlantic. 

The year 1880 saw expéditions started from many points on the 
coast of Africa. The energy of France in the Congo matter precipi- 
tated a gênerai scramble for land. Eqgland, lagging a little behind 
the others, saw, as she thought, a chance to block both France and 
Belgium by signing a treaty with Portugal in February, 1884, recog- 
nizing the latter's claim to coast-line and interior between 5° 12' and 
8° south latitude. This would hâve given to Portugal both banks of 
the Congo river, the southern third of French Congo, and most of the 
territory claimed by Belgium. England was, in retum, to get con- 
cessions on the Zambezi river on the east coast, but her real reason 
for signing the treaty was to discrédit the claims of France and of 
Belgium. The treaty was unpopular from the first in England, and 
was met by such a storm of protests from abroad that it was soon 
withdrawn. Meanwhile the English govemment had been aroused to 
the fact that unusual activity in colonial expansion was being mani- 
fested by other European powers, and that British interests must be 
pushed if England was not to be distanced in the race for land. The 
French were seeking to gain a foothold on the Congo, Leopold of 
Belgium was holding steadily to his interior state, and Italy was just 
forming a great expédition for the pénétration of Abyssinia. It 
was to Germany's action, however, that the awakening of England 
was due. Up to this time the recently formed German empire had 
made no attempt to acquire colonies, and it was generally considered 
that the Germans were neither gifted nor interested in colonial enter- 
prise. Bismarck thought otherwise, and determined if possible to 
secure colonies, With the twofold purpose of widening the market 
for German manufactures and of increasing the importance of 
his country in international affaira. The wide expanse of un- 
claimed territory in Africa gave ample opportunity for this new 
Une of policy, and upon examining the possepsions dotting the 
western coast-line, it was found that no European country 
had any established right to the great districts of the southwest 
known as Damara land and Namaqua land, lyîng between Cape 
Colony and the southern boundary of Portugese Angola. Both Eng- 
land and her colony at the Cape had entered a vague claim to 
this land, but save for a small trading and missionary station at Wal- 
fish Bay nothing definite had been accomplished either in the way of 
exploration or of signing treaties with native chiefs. Bismarck pro- 
ceeded with cautions steps to secure a right to th^ territory. One 
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Ltideritz, of Bremen, announced to the Berlin government his inten- 
tion of establishing a trading post upon this part of the coast, and 
asked if protection would be guaranteed to him. Bismarck there- 
upon, in 1883, ref erred the matter to the British govemment, with the 
request that if the coast-line mentioned was under English control 
protection should be extended to this German citizen. If not, the 
German govemment "would do its best to extend to it the same 
measure of protection which it gives to its subjects in remote parts 
of the world, but without having the least design to establish any 
footing in South Africa." The request was not unusual, and for this 
reason no suspicion was aroused as to Bismarck's real motive, namely, 
to secure from England a déniai of the existence of a protectorate 
over the land in question. The time was well chosen, for England 
in 1883 was in the midst of her difficulties in Egypt, and threatened 
with a renewal of troubles with the Boers of the Transvaal, so that it 
was not likely that the English government would voluntarily assume 
f urther burdens. Lord Granville did not, indeed, disavow a protec 
torate, but evaded the point by referring to some uncertain claims held 
by Cape Colony, thus attempting to postpone action. In Germany 
Lord Granville's failure to make a distinct claim was seized upon as 
équivalent to a disavowal and Luderitz was permitted to set out upon 
his expédition. As quickly as possible he established a factory, made 
numerous treaties with the natives, and transferred his rights to an 
incorporated company, which, in tum, with its lands, was guaranteed 
protection by the German govemment in April, 1884. There was 
great anger and excitement both in England and in Cape Colony, but 
the movement was accomplished and Bismarck was stubbom in main- 
taining his position, so that in the end England yielded with as good 
a grâce as j)ossible, retaining only her settlement at Walfish Bay. 

Germany had proceeded so far with caution, not making clear 
her objective point until success was assured. Once successful, 
the mask was thrown aside, and expéditions under Doctor Nachtigal 
were hurriedly started for the districts as yet unoccupied on the 
Guinea coast, where a number of German factories had been main- 
tained withjprofit for a number of years. Portions of this coast were 
already under the protection of England, and such as were not di- 
rectly claimed had long been within her influence, or that of the 
Niger Company. Information of the new German plan brought 
about a remarkable race between Doctor Nachtigal and the English 
consul, Mr. Hewitt ; a race lasting a year or more, and having for its 
object the securing of "first treaties" with the natives. In a sonse 
both men won, for the ground to be covered was so extensive that 
each secured new territory for his country. Consul Hewitt, with the 



ADAMS: THE PARTITION OP AFRICA. 7 

aid of the Niger Company, filed claims to the région at the mouth of 
the Niger known as the " Oii Rivera"; while Germany secured a little 
Btrip oalled "Tagoland," east of the English Gold Coast colony, and 
to the south of the Niger, the larger territory of the Cameroon. So 
dose was the oonteet that in the fiiBt of thèse German possessions 
Doctor Nachtigal preceded the English consul by but one day, while 
in the second he was only five days in adyance. 

The unexpected weakness shown by England in regard to the west 
coast is to be explained in part by the difficulties existing in southem 
and northern Africa. In the south were the two Boer republics, 
founded originally by those inhabitants of Cape Colony who were 
dissatisfied with the arbitrary methods used for the abolition of slav- 
ery. The independenoe of thèse states had becn recognized in 1852 
and 1854, but, in a war with the Zulus in 1876-77, the Transvaal hav- 
ing asked for and received aid from England, was practically annexed 
by that country. The resuit was the Boer révolution of 1880, in which 
English soldiers were defeated by Dutch farmers, and the indepen- 
dence of the Transvaal reëstablished. Still the relations between 
England and Cape Colony on one side and the Transvaal on the other 
were not satisfactory, and it was not until 1884 that a settlement was 
reached which again recognized the latter country's independence, 
restricted, however, by the provision that no treaty or alliance was to be 
made with a foreign power except upon the approval of the English 
govemment. In 1885, influenced by Germany's activity, England 
announced a protectorato over Bechuanaland, north of Cape Colony. 

It was toward Egypt, however, that English attention was chiefly 
directed at this period. The joint control by France and England 
had become unsatisfactory because of a lack of harmony between the 
two governing powers, and the absorption of nearly ail the civil and 
military officiai positions by foreigners had aroused a feeling of re- 
sentment among educated Egyptians. A national movement was 
started for the expulsion of the foreigners, led by Arabi Pasha, and 
secretly encouraged by the French and the Khédive, culminating in 
the rising of 1882 at Alexandria. At the moment when the English 
fleet was about to open a bombardment of the city, the French fleet 
sailed silently out of the bay, thus pointedly emphasizing the déter- 
mination of France to withdraw from Egypt. The désertion of the 
French fleet did not prevent the English admirai from proceeding 
with the bombardment of Alexandria, nor did the withdrawal of 
France from the joint control check England in suppressing the revolt 
and continuing to govern Egypt. The only resuit was a more ener- 
getio foreign control, but one exercised with a much greater care for 
the real interests of Egypt and for the feelings of the natives. 
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A far more aerious aflPair was the appearance in the fall of 1882 of 
a fanatical Mohammedan in the Egyptian Sudan, who claimed to be 
the suocessor of the great prophet, and whose foUowers were rapidly 
recruited from that class of the population which had sufiFered under 
the burdens imposed by the Egyptian government of the Khédive. 
Some atartling initial viotories gave to the Mahdi the prestige of a 
prophet, and his revolt quickly widened into a plan for a new Mo- 
hammedan crusade and the reunion under anoient forms of ail Mo- 
hammedan nations. The Baggara Arabs, slave-traders of the Sudan, 
and the best fighters in Africa, joined the Mahdi's forces, and bo 
swelled his army that post after post fell into his hands, until finally 
in 1885 the last stronghold, Khartoum, with Gordon in command, 
was captured and the garrison annihilated. The blow was décisive. 
England reluctantly determined to limit her authority to Egypt proper 
and leave to the Mahdi the tenitory he had conquered until time 
should be given for the training of an effective Egyptian army. 
Partly in pursuance of a plan for the future reconquest of the Su- 
dan, and with a view to an attack in the rear, English control was 
shortly proclaimed over the island of Socotra, in the Gulf of Aden, 
and over a portion of the Somali coast. Although England had with- 
drawn from the Sudan, the Egyptian claim to that territory was 
never renounced, it being considered as a district in revolt but still 
belonging to the mother country. Whatever may hâve been the 
theory of temporary occupation proclaimed by English statesmen, 
the real resuit of England's control has been the cataloging of Egypt 
among the list of British African possessions. ( See Map II.) 

At the time the events in Egypt were not regarded as forming a 
part of the gênerai movement toward colonial expansion, principally 
directed toward the western coast of Africa. The contest over the 
mouth of the Congo, the stubbomess of Portugal in still maintaining 
her great claims, though the support of England had been withdrawn, 
the uncertainty as to what récognition should be given to the posses- 
sions of Leopold of Belgium and the diflSculties sure to be encoun- 
tered if the African enterprfees of the European states were not 
conducted upon some international rules ail led to the feeling that a 
crisis was approaching. Under thèse circumstances France and Ger- 
many began to encourage indirectly the idea of a European congress 
to consider African afifairs, though finally Portugal was the nation to 
make the direct request for one. The resuit was the Berlin confér- 
ence of 1885. The détails of its meetings are unnecessary. Called 
together on November 15, 1884, the gênerai act or treaty resulting 
was signed by the représentatives of ail the European powers, except 
Switzerland, on February 24, 1885. The land claimed by Leopold of 
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Belgium for his international company was created an indépendant 
state under the name of the Congo Pree State, with Leopold as its 
ruier, and thus connected with Belgiam in a personal union. Imports 
were to be free to ail nations. Only such duties were to be levied as 
were necessary to provide for expenditures in the interests of trade. 
AU the rivers were to be free to the flags of ail nations. An inter. 
national navigation commission was instituted to insure facilities of 
navigation on the Congo and its tributaries. The boundaries of the 
state were so fixed as to give control of at least one bank of the Congo 
at its mouth, France in the end oeding a small strip on the northem 
bank to Portugal, and Portugal in retum ceding the southern bank 
to the Congo Free State. The latter was to be neutral under ail cir- 
cumstances of possible confliot between other Afrioan states. 

This international agreement resulting in the formation of the 
Congo Free State was heralded as the dawn of a new era in colonial 
expansion. The state was to be a great humanitarian agency in the 
improvement of native conditions in Africa, and the citizens of ail 
European nations were to hâve equal rights of trade and industry 
within its borders. In fact, however, this '4nternationar' state has 
become but a Belgian colony, administered directly in the interests of 
Belgian trade, and controUed almost entirely by Belgian oflScials. Its 
development has proceeded with halting steps because of insufloicient 
f unds, while its spécial humanitarian character has been lost sight of 
in the eagemess to secure an early return on the investment made. 
There, as in other African colonies, crimes against humanity hâve now 
and then been committed, due to the failure on the part of inefficient 
officiais to distinguish between necessary repression and unnecessary 
oppression of native races. 

In regard to gênerai rules for the territorial occupation of Africa 
the conférence did not accomplish as much as had been expected of 
it. About ail that was done was to establish the principle that "occu- 
pation on the coast of Africa, in order to be valid, must be effective, 
and any new occupation on the coast must be formally notified to 
the signatory powers, for the purpose of enabling them, if need be, 
to make good any claim of their own." The reason for the failure to 
do more than this lay in the uncertainty of each of the powers as to 
just what rules of action would be best suited to the development of 
its individual plans, and hence a disinclination to bind themselves to 
any fixed line of conduct. ( See Map III.) 

From the Berlin conférence in 1885 to the year 1898 marks a period 
unexampled in the race for colonial expansion. The European powers 
sent out expédition af ter expédition, signed thousands of treaties with 
native chiefs, filed claims on vast districts, became embroiled with one 
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another over thèse clalms, made mutual concessions, and pacifically 
arranged their disputes. The movement is unlike any other movement 
in history in the partition of so great a domain in so short a time, 
and in that it was accomplished without any serions break in the re- 
lations of the rival powers. At the end of the thirteen years little 
remained to be taken. During this time an international conférence 
was held in Brussels in 1890 for the purpose of takiog measures for 
the repression of the slave-trade of the interior, but as it neither 
marked any change in the progress of events in Africa, nor introduced 
any new principle of partition, it may be passed over. Our interest 
lies in noting what each nation secured and some few of the attend- 
ant incidents, interesting as indicative of methods pursued. The best 
idea is to be obtained by taking up the annexations in each gênerai 
division separately rather than by attempting to follow the move- 
ments of each year. 

In east Africa the land still "open" to colonization was for the most 
part under the control of the sultan of Zanzibar, a suzerainty being 
claimed over the ooast-line and the highways of trade with the in- 
terior. English influence was prédominant with this Mohammedan 
prince, but the English govemment hesitated to déclare a protectorats 
over the country, though frequently importuned by the sultan himself 
to do so. Delay hère, as in the case Namaqualand and Damaraland, 
gave opportunity for a small body of enthusiastio German expansion- 
ists to press forward their plans. In 1884, after receiving favorable 
reports frora some preliminary explorations, a German company was 
organized, and in 1886 Dr. Karl Peters was sent out to sign treaties and 
annex territory, no attention being paid to the rights of Zanzibar. The 
expédition was very successful, but English interests were aroused 
and this time England was determined not to relinquish ail rights. 
Probably little difficulty would hâve been experienced in reaching a 
just basis of division had it not been for the enterprise of Doctor 
Peters in pushing inland toward the head waters of the Nile. This 
portion of Africa lay within the limits of the territory which England 
intended to secure by a reconquest of the Sudan. In 1887 Stanley 
had started from the mouth of the Congo for the "relief" of Emin 
Pasha, a German formerly in the employ of the Egyptian govem- 
ment, and in effect another race took place between England and 
Germany, with Stanley and Peters as the agents. At the same time 
other English expéditions were started from the east coast. Stanley 
succeeded in getting Emin Pasha out of Wadlai, and English treaties 
with natives were signed before Peters could obtain a foothold, but 
the contest might hâve grown to serions proportions had it not been 
for a native uprising which demanded a joint suppression by the 
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two countries. This paved the way for an agreemeQt in 1890 by 
which Ëngland maintained her hold apon the sources of the Nile, 
while Germany acquired territory stretching to the Congo Free State 
on the west and including a shore Une on both lakes Victoria and Tan- 
ganyika. German East Africa is placed as a wedge between British 
territory in north and south Africa, thus efFectually blocking any plan 
for continuons British possessions from Cairo to the Cape. In the 
meantime. Emin Pasha entered the employ of Germany, and, return- 
ing to the interior, was murdered there in 1892 by some Arab slave- 
traders. 

Italy had marked ont for her own the oountry lying north of British 
East Africa, though, by the Anglo-Italian agreement of 1894, English 
supremacy was established on the Somali coast from the French sta- 
tion at Obok eastward along the Gulf of Aden. France, too, had ex- 
tended her Obok station some 200 miles back from the coast. With 
thèse exceptions Italy was given a free hand to do what she could with 
the rest of Somaliland and Abyssinia, and devoted most of her energy 
to the latter country. There was need of energy, for Abyssinia was 
under the control of a powerf ul native prince, one likely to give more 
difficulty than had been experienced from the other so-called native 
princes of Africa. Abyssinia is as yet comparatively unknown land. 
Its people are distinct from those of other parts of Africa, its religion 
bears some resemblance to that of the Greek Christian church, and 
the pride of its ruler is such as to render unlikely any acceptance of a 
**protectorate" from a foreign power. Italy succeeded, however, in 
securing a protectorate treaty, upon which she based a claim to 
Abyssinia, and her rights were recognized by the nations of Europe. 
Expéditions by other countries discovered that the negus of Abyssinia 
thought that in signing the treaty he was guaranteeing protection to 
Italy, rather than accepting it from that country. It was not long 
before this misunderstanding led to war in 1896. Menelek's well or- 
ganized forces utterly defeated the Italian troops, with the resuit that 
at présent Italy has but a weak hold upon a narrow strip of coast-line. 

In western Africa interest was centered at first in the development 
of the Guinea coast and in the land lying along the Niger. This 
river is navigable for a greater distance from the océan than any other 
waterway in Africa, ofifering no serions obstruction to boats up to 
300 miles from its mouth, while the country through which it flows 
is rich in natural products. Stations upon the Guinea coast had 
been established in earlier centuries, but the climate is deadly for 
white men, and many colonies had been wîthdrawn or had died ont, 
so that little real progress was made until récent years. The princi- 
pal nations contending for the mastery hère were France, England, 
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and Germany, each of which already had small establishments at a 
number of points. France, at varions dates from 1880 on, sent in 
exploring military expéditions, using as bases Algeria on the north, 
Sénégal on the west, and the Ivory Coast oolony on the south, with 
the object of so extending territory from each base as to nnite in one 
solid block the hinterland of thèse colonies. The point fixed upon as 
the goal was the famous city of Timbuktu, on the upper Niger, a city 
then snpposed to contain at least 100,000 sonls, and to be of great im- 
portance as a trade center. The expéditions southward from Algeria 
were largely failures, owing to the intense hostility of the tribes inhab- 
iting the Sahara, but those from the west and south pushed steadily 
forward, reaching Timbuktu in 1893. Tùe city itself was a disap* 
pointment, having only 10,000 population, and being of little value 
as a trade center, but the purpose of Connecting the various colonies 
was practically accomplished, French Congo being the only district 
occupying an isolated position. There was a possibility of bringing 
even this in touch if France could occupy before her rivais the région 
Southwest of Lake Chad. Both England and Germany, however, 
were rapidly pushing to the interior. England, operating through 
the Royal Niger Company, preëmpted the lower reaches of the Niger 
and its tributaries toward the northwest, while to the northeast a 
"zone of influence" was claimed about ail the shores of Lake Chad. 
Germany forced back the base of her wedge-shaped colony of Cam- 
eroon. Thus the French seemed doomed to disappointment in this 
last plan for uniting their colonies. By 1893 délimitation treaties 
had become necessary to détermine the exact position of each of 
the powers. England, because of the weakness of her pretensions to 
the Lake Chad district, was compelled to yield somewhat to both 
France and Germany, the former country reaching the northem and 
the latter the southern shore of the lake, while England occupied the 
raiddle position. Probably one reason for the agreement with Ger- 
many was the idea of English statesmen that French Congo would be 
ail the more efifectually eut ofF if Germany were made a pwiner in the 
game. Germany had no sooner secured the land in question than 
she gave up half of it in 1894 to an extension of French Congo to the 
lake, so that after ail France realized what had seemed impossible. 

In 1886 Spain announced a protectorate over a block of some 200,- 
000 square miles of land ih the western Sahara, though both Morocco 
and France profess to hâve counter rights. With the exception of 
this district, of the English Niger protectorate, and of the German 
Cameroon, the bulk of northwest Africa is French territory. The 
main characteristic of French colonization has been conquest by 
military expéditions, with little successf ul attempt to build up trade or 
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settlementfi, so that while France has the land the question of what 
is to be done with it is as yet unsettled. Libéria and the small Eng- 
lish colonies in Gambia, Sierra Leone and Gold Coast are eut off 
from the interior by Prench Sudan, while the same condition exists 
for French Dahomey and German Tagoland in their relation to the 
English Niger protectorate. 

In South Africa, Great Britain is practically the sole nation con- 
oemed, for Portugal has done nothing in the way of development. 
In 1891, in fact, she was compelled to cède to English interests a valu- 
able bit of land in the interior, and negotiations are said to be even 
now under way for the granting of still further concessions. The 
great organizer of the English movement northwards from Cape 
Colony is Cecil Rhodes, who is working for the fédération of ail South 
African states under the protection of Great Britain. Under his in- 
fluence the British South African Company was chartered in 1889, 
reoeiving almost complète goveming power over Matabeleland, with 
liberty to control mining industries and rights, land grants to colo- 
nists, and to make laws for the régulation of the territory, but subject 
to a withdrawal of its charter at any time by act of parliament. Its 
rights are of course founded upon treaties with native chiefs, the prin- 
cipal one having been signed with Lobengula, chief of the Matabeles, 
in 1888. In spite of some native risings in 1893 and 1896, the com- 
pany's control has been steadily and effectively exercised, and many 
flourishing towns hâve been established by English colonists. As an 
essential tool for the furtherance of his ideas, Rhodes has pushed for- 
ward the plan of a transcontinental railway and telegraph Une from 
"Cairo to the Cape." The telegraph Une is largely the resuit of Per- 
sonal financial investment by Rhodes and his friends, and has already 
reached Salisbury, a diptance of 1700 miles from the Cape. It is al- 
most certain to be completed in the near future. For the railway, 
govemment assistance is asked in the shape of a guaranty of inter- 
est on construction debt, and Rhodes was recently in London urg- 
ing the acceptance of this plan, though the exécution of the project 
must necessarily proceed with délibération. The position of pre- 
mier of Cape Colony, formerly held by Rhodes, was of material assist- 
ance in forwaiding thèse great plans of empire building, but the 
unfortunate results of Jameson's raid for the relief of the inhabitants of 
Johannesburg, in the Transvaal, the détails of which are not essential 
to this review, caused a loss of influence and position in Cape Colony 
poUtics. While Rhodes was not found to be directly responsible for 
Dr. Jameson's acts, the ill feeling between the Dutch and foreign- 
ers in the Transvaal, and the sympathy of the Dutch in Cape Colony 
for their kinsmen in the neighbor state, hâve contributed rauch to 
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Ehodes's loss of ascendancy. Still he is steadily regaining bis infln- 
ence and is undoubtedly the foremoet figare in South African affaire. 
Little doubt is expressed that bis favorite fédération scheme will be 
realized at no very distant date, tbongh stirring times may be expe- 
rienced before the Transvaal consents to enter the combination. 

North of the Zambesi the English govemment bas declared a pro- 
tectorate, to the soutbwest boundary of German East Africa. Qreat 
retums are expected from Mashonaland when modem methods in 
mining shall be applied to the numerous ancient gold- and silver- 
mines worked to water-level by some unknown early peoples. Tbîs 
land also is to be included in the gênerai fédération of South Africa. 

After the fall of Khartoum in 1885, and the English withdrawal 
from the Sudan, the affaira of Egypt proper were administered 
with the purpose of gradually prepanng the native govemment and 
army for an attempt at reconquest. This bas not been done at the 
expense of other interests, for the administration bas been greatly im- 
proved in aU departments of govemment, and the work of Lord 
Cromer and bis assistants will stand as one of the greatest achieve- 
ments of the English race in the wise development of a protected 
nation's resources. One of the chief causes of the Mabdi's rapid 
successes was the inefficiency of the native Egyptian soldiers when 
brought face to face with the fierce warriors of the Sudan. To 
remedy this English petty officers bave been assiduously devotin^ 
their time to a reconstruction of the nation's army, the intention bein^ 
to bave Egyptians constitute the bulk of the army of reconquest, with 
a sprinkling of British soldiers. The resuit is to be seen in the ré- 
cent victorious campaign of General Kitchener, during which Egyp- 
tian troops showed no signs of faltering in the présence of the enemy. 
This campaign was sure to be undertaken sometime, but it was prob- 
ably bastened by the évident désire of France to get a footbold on the 
upper Nile. A Prenob expédition was started across Africa from the 
west, througb Wadlai, and a corresponding extension of French terri- 
tory was f eared, but this plan was partly blocked by a lease of territory 
on the west of the Nile, granted by England to the Congo Free State. 
Then it became known that French expéditions were to be sent ont, 
which, if successful, would strike the Nile near the town of Fa- 
shoda, wbile at the same time French activity was greatly increased 
at Obok on the east, military stations being cstablisbed up to about 
200 miles from the coast. England regarded the Sudan as terri- 
tory in revolt, and beld that Egypt's right there must be recog- 
nized, but if France could hâve secured posts in the country before 
any movement for reconquest took place, it is doubtf ul whether Eng- 
lish claims would hâve been justified to territory so long independ- 
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ent. The time had corne, therefore, for the forward movement. In 
1896-'97, after ten years of rest, Egypt prepared to do battle again 
with the Arabs of the interior. In the meantime the Mabdi had died, 
and the khalif a who .succeeded him was neither so great a leader nor 
did he hold the sole power in govemment, for the Baggara Arabe had 
OBurped authority. Their oppression of the native Sudanese, the 
original revolutionists, had resulted in the création of a considérable 
party ready to weloome the restoration of Egyptian control, though 
none dared to express this opinion openly. Kitchener's army of in- 
vasion advanced steadily up the Nile in 1896, until Dongoia was occu- 
pied. From this point as a base a second campaign was undertaken 
in 1897~'98 for the capture of Omdurman, the new capital city, situated 
near Khartoum, and on the opposite bank of the Nile. The Egyptian 
troops, with the coopération of their British fellow soldiers, proved 
equal to the emergency. In a great battle the Arab army was almost 
annihilated, and while scattered detachments are still being encoun- 
tered, the reconquest of the Sudan has practically been accomplished. 
That England was justified in her suspicions of France was demon- 
strated by the startling discovery that just previous to the final battle 
a small French exploring force, from French Congo, had reached 
Fashoda and hoisted the French flag. For a time there seemed to be 
a possibility of war between the two nations, but ultimately France 
gave way and ordered the withdrawal of the expédition, so that to-day 
uninterrupted communication is secured between Cairo and Lake 
Victoria. Whatever may be the fiction of govemment, Egypt is in 
reality an English protectorate. England's position hère and in Brit- 
ish East Africa guarantee to her the control of the entire Nile valley 
from source to mou th. And, indeed, if confidence is to be placed in 
the speech of Lord Salisbury upon the opening of parliament in Feb- 
ruary last, the Sudan is now likely to be regarded not as Egyptian 
tenitory but as a direct British possession by right of conquest. ( See 
Map IV.) 

Such, then, has been the resuit of the race for colonies in Africa. 
Comparativeiy little remains to be taken, and that little a district 
which is so hostile that it cannot be occupied by the methods ordina- 
rily pursued, but must either be conquered by the sword, or won by 
substantial privilèges and immunities. And yet, in ail the vast ter- 
ritories partitioned among the powers, almost nothing has been done 
in the way of real settlement. It is still an open question whether 
any aotual colonization is i)ossible. It is not pertinent to this review 
to make any extended examination of those conditions of climate, 
soil, tropical situation, altitude and contour of coast which will dé- 
termine in large degree the future of Africa. In gênerai it may be 
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said, that the dictum of those entitled to express an opinion is that, 
save in some favored régions, colonization by whites is impossible ; 
that at the best the whites can merely act as organizere of industry 
among native peoples, and that Africa will never serve, therefore, as a 
home to which the nations of Europe can send any large part of their 
orowded populations. There remains, then, only the possibility of so 
developing native races as to create among them a market for Euro- 
pean manufactures, and as a resuit an increased and organized produc- 
tion, by the natives themselves, of such commodities as Africa affords. 

Ail rules hâve their exceptions, and in this case an exception as to 
suitability for colonization must be made in favor of EngUsh posses- 
sions in South Africa. The short time which has elapsed since 
Matabeleland and Mashonaland hâve been open to settlement renders 
colonization there as yet an experiment. Still everything seems to 
point to its feasibility. And in gênerai English possessions, occupy- 
ing as most of them do the high table-land from the Cape to Lake 
Tanganyika, are most favorably situated. Conditions hère differ little 
from those obtaining in Cape Colony or Natal, where successful colo- 
nization has long been a reality. English territory in Africa is greater 
than that of any other power, the nearest rival being France, with some 
three million square miles of land, two-thirds of which is désert. Al- 
though the Niger district can never serve as a home for Europeans, 
nor British East Africa in ail probability, still the lands acquired by 
Great Britain offer greater possibilities to the colonist, and thus in 
the end to the trader, than do the combined holdings of ail the other 
European nations. In other aspects also England has the advantage. 
The govemment has a wider expérience in successful colonial enter- 
prise than has that of any other power ; and more than ail, her people 
hâve shown themselves gifted in the qualities of adventure and adap- 
tability to a degree not seemingly possible to other nationalities. To 
one who judges the future by the past, and who notes the potential 
qualities of the lands in Africa held by the European states, the évi- 
dence is conclusive that upon the English govemment and the English 
people dépends the future of Africa. 

The map of Africa has practically been completed, and that, too, 
without a war, and without serions enmities being engendered. Will 
a new map be necessary or will the présent boundaries be lasting ? 
Without a shadow of doubt, this great partition of a continent, this 
national run for a homestead, will prove but an ephemeral afiPair after 
ail. Only on the supposition that wars are at an end, that peace now 
and forever has settled upon the face of the earth, is it possible to be- 
lieve that great and mighty exchanges of territory will not take 
place in Africa. That war in Europe must come sometime, at least 
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between certain countries, poseibly for ail Europe, no one who under- 

stands political and social conditions there can hesitate to affirm. 

And when that war does corne, the African colonies will quite natu- 

rally be nsed as convenient articles of exchange between the victor 

and the vanquished. Up to the présent, indeed, there is more of in- 

terest in the partition of Africa to the student of contemporaneous 

history than to the sociologist or the philanthropist. 

♦ ♦ ♦ ♦ ♦ 

This review was written previous to the outbreak of war between 
England and the Boer republics. Instead of a conflict between 
powers contending for colonial benefits, the unexpected spectacle is 
presented of a conflict between a sovereign and a subject state. The 
world believes that, barring international complications, there can be 
but one resuit, namely, that British success, at any cost, is a foregone 
conclusion, and that war will bring into reality a British South Afri- 
can empire which years, perhaps décades, of peace would fail to de- 
velop. The merits of the question at issue are foreign to this paper, 
yet it is impossible to refrain from noting some of their less évident 
bearings. The présent contest was unjustly forced by England. A 
vague suzerainty over Transvaal international relations afforded no 
shadow of an excuse for England^s interférence in the domestic affairs 
of that republic. Sordid interests were the great moving influences 
which forced an unwilling nation (for the heart of the British people 
is not in this war) to indulge in a war of spoliation. The conflict was 
in no sensé necessary to maintain England's colonial supremacy, or to 
insure the fulfilment of her destiny as the great civilizing agent in 
Africa. But setting aside the question of abstract justice, and tum- 
ing to the more practical discussion of results, the demand for British 
victory, now that war is actually on, is, in the spirit of the times, a 
cry for progress. Granted ail the admirable characteristics of the 
Boer — his courage, steadfastness, loyalty, simplicity, the fact remains 
that he is two hundred years behind the times ; that his cause, in spite 
of its justice, is the cause of the unenlightened of two centuries ago, 
Should the Boer win, the gênerai advance of civilization would be 
materially checked, British influence in South Africa would be seri- 
ously crippled, and it is in England's uplifting influence that the 
hope of Africa lies. 
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TAXATION IN KANSAS.-Part II. 

BY F. W. BLACKMAR. 

CONSIDERING the two main phases of the general-property tax, 
those of Personal property and real estate, or movable and im- 
movable, as they are termed in the old world, perhaps the great- 
est irregularity oomes in the attempt to correctly assess this personal 
property. One of the standard arguments against the income tax is 
its difficulty of assessment. But there is no évidence of any income 
tax that ever has been established anywhere in the world exceeding 
the irregularity of assessment now credited to the assessment of 
the personal-property tax in the United States. In a new country, 
before the land has come into cultivation, its value is merely nomi- 
nal, and the people who come to cultivate it first carry with them an 
amount of personal property or capital whioh sometimes exceeds the 
value of the land. Af ter land is once thoroughly in cultivation the 
development of mining, manufacturing and varions industries tends 
to increase the personal property in proportion to the land. So, in 
the past fifty years, in the older states in the union, the actual value 
of Personal property, as property is valued, has increased more rapidly 
than the value of the land. Yet, as was shown by table I, part I, this 
is just reversed in the actual valuation made by the assessors. 

There can be only one solution to this question, and this is that 
Personal property, being so intangible that it is not retumed, cannot 
be satisfactorily taxed. As a rule people do not like to pay taxes, be- 
cause it is not like any other investment. They do not see an immé- 
diate and équivalent retum for the money expended. The second 
proposition that is aflFecting us worse than any other is the tendency 
for each one to feel that he is paying more than his share. We hâve 
no standard of assessment to-day which is of any practical value; 
therefore, having departed from a standard, everything is irregular. 

Consider that everybody is honest in making his retums. He is 
asked to give in his property and the assessor is swom to return the 
property at its market value. Now, who can tell the market value of 
an old piano, of old fumiture and carpets? or who can tell the market 
value of paintings, or of books or apparatus of any kind ? Thèse 
things in most towns are not bought and sold on a real market valua- 
tion. Really there is no legitimate market for second-hand goods. 
There is a process of disposing of them on the basis of getting what 
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you can. Therefore, in real honesty, it is almost impossible to assess 
certain forma of personal property. 

When people wish to be dishonest it is an easy matter to hide away 
jewebry and stocks, bonds, and things of that nature, and thus escape 
taxation. It is said that notwithstanding the increase of population 
in Philadelphia there are fewer watches used there every year. In- 
vestigation in the city of Chicago shows some of the most glaring ir- 
regularities in returns. It is a notorious fact that the assessors, as a 
ruie, go into office poor men and corne out rich men. It is asserted 
on good authority that one agent and an assessor can divide the spoils 
and allow the property owner to escape a large amount of the assess- 
ment. 

But the inequalities of the assessment and collection of the tax on 
Personal property is no new subject and every one is conversant with 
the irregularities that exist. I know men with considérable personal 
property in sight, living in luxurious homes, in Kansas, who estimate 
the value of their personal property at a small amount and then sub- 
tract the $200 exemption, which leaves little or nothing to pay. 

But glaring as thèse irregularities are, we find equally as bad dis- 
crepancies in the assessment and taxation of real estate in Kansas, al- 
though they arise in a différent way. Thèse irregularities come chiefly 
from imperfect methods of assessment, notably in three spécifie ways 
previously mentioned in part I : First, the rivalries of counties to pay 
the least amount possible of the state tax; second, the rivalries of 
townships and towns within the county to scale down the assess- 
ment ; third, the rivalry of individuals to shift the burden of taxation 
upon others. Thèse irregularities continue in spite of the fact that 
the law of Kansas is very spécifie in stating that the assessor shall 
return ail property at its fuU market value. 

An investigation into the tax returns from a large number of the 
counties of the state shows that property is valued at ten to eighty 
per cent, lower than required by law. It has been shown that in 
very few of the counties did the assessors agrée, before making the 
assessment, to obey the law to its fullest extent. In Rawlins and 
Decatur counties the basis of assessment was 100 per cent, on both 
real and personal property. In Thomas, Greeley, Stanton, Hodge- 
man and Wichita counties the assessors agreed to assess ail real estate 
at 100 per cent, of its true value, while the personal property was 
thought to be worth for taxation purposes only 33^ to 90 per cent. 
In Gove, Gray and Grant counties the assessors decided that to get 
sufficient revenue from real estate they must assess ail such property 
at twice its real value. The counties named, it will be noticed, are 
situated in the western third of the state. In the eastem two-thîrds 
the agreed basis ranged from 20 to 50 per cent., averaging about 33J. 
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DeBpite the "agreed basis" the actual assessments did not foUow 
the agreement. The variations in 1897 showed, by the actual sale of 
property in thirty différent counties, that the average assessments 
range from 15.9 per cent, of true value in Atchison county to 51.5 per 
cent, in Barber county, while the taxes upon this property ranged 
from one-half of one per cent, in Butler and Wabaunsee counties to 
1.6 per cent, in Comanche county. The assessment of town lots 
shows a greater variation, ranging from 19 per cent, of true value iu 
Wabaunsee county to 75.4 per cent, in Hamilton county. The taxes 
varied from nine-tenths of one per cent, in Wabaunsee county to 
4.1 per cent, in Ness county. It is interesting to note that before 
this irregular assessment takes place the assessors, who must be swom 
to assess property at its market value, liave no notion of fulfilling 
the law. The only question is, what part of the law will they obey; 
whether it will be one-fifth, one-fourth, one-third, or a half. The 
followîng table shows the agreed basis and the actual basis of assess- 
ment in seventeen counties. It may be noticed that in gênerai those 
counties having a low agreed basis were really assessed somewhat 
higher than that, while in those counties which had a high agreed 
basis the actual assessment was somewhat lower. 

. Af^Tped Actual 

County. basis. basin. 

Atchison 25 15.9 

Bourbon 20 32.8 

Brown 20 20.2 

Ford 50 33.6 

Franklin 50 29.2 

Gove 200 30 

Lane 100 .33.7 

Leavenworth 33è 31.7 

Mitcheil 40 42.1 

Neosho 33i 33 

Republic 20 21 

Russell 33è 36.4 

Riley a3è 28.7 

Sedgwick 30 41 

Shawnee a3è 40 

Wabaunsee 20 26 

Wyandotte .33è 24.2 

There are other irregularities, caused by the fact that each board 
of township assessors has a différent schedule. Some especially grade 
live stock and others do not ; some grade corn and wheat and others 
do not ; and some prof ess to assess ail property at f uU value, but when 
it cornes to the assessment they fail to do so. 

Now as to the discrepancy within the county, there is still the same 
jealousy, though to a less degree, between towns and townships and 
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between the varioas townships themselves, eaoh one seekîng to avoîd 
paying more tban its share of the taxation. A great ineqaality of 
assessment is noticed in individaal cases. The différence between 
the maximum and minimum per cent, of assessed valuation and the 
actual seUing value is the greatest in Ellsworth county, with a mini- 
mum of 17.7 per cent, and a maximum of 720 per cent.; while the least 
différence occurs in Wyandotte county, where the minimum is 3.7 and 
the maximum 34 per cent. 

But more baneful still is the discrepancy observed between the 
varions individuals, as marked by groups of large and small holdings. 
It is found, in nearly every instance, that the small farm pays a larger 
proportion of the taxes than the large farm. Take several groups of 
land ranging in selling value from under $250 to over $10,000 : group 
one, under $250 ; group two, between $250 and $500 ; group three, 
$500 to $1000; group four, from $1000 to $2500; group five, from 
$2500 to $5000 ; group six, from $5000 to $10,000 ; group seven, ail 
over $10,000. Now, it is an actual fact that some of thèse smaller 
tracts, in some counties, are assessed at two or three times their sell- 
ing value, while the larger farms are assessed at one-fourth their sell- 
ing value. The average assessment in group one is 107 per cent, of 
its value ; in group two, 50 per cent.; in group three, 41 per cent.; in 
group four, about 30 per cent.; in group five, about 25 per cent.; in 
group six, about 18 per cent.; in group seven, between 16 and 17 per 
cent, of true selling value. This discrepancy is, of course, a great in- 
justice to small holders. 

Nor is this irregularity confined alone to so-called personal prop- 
erty or land. A short time ago a great packing-house bumed which 
was said to be worth considérable money. Its assessed valuation was 
$50,000. After the fire it was found that it was insured for $900,000, 
eighteen times the assessed valuation. Now I am not going to say 
where this irregularity existed, whether it was in the insurance com- 
panies or in the assessment. At any rate it is a discrepancy that 
ought not to exist if we hope to see justice of taxation and content- 
ment among the people. By a comparieon of the assessed valuation 
of the capital invested in large manufacturing concerns such as pack- 
ing-houses and mining companies, and that of smaller firms such as 
cigar factories and printing shops, it has been noted that the larger 
business, the one best able to pay a heavier rate because of the in- 
creased power of combined capital, pays from one-half to one-third 
the amount of the smaller firms in proportion to their capital. It 
may be because the assessor feels somewhat ashamed to retum an as- 
sessment of one-third of a $2000 business, and thus increases the rela- 
tive assessment ; it may be because of the f ear of the large property 



BLAGKMAR: TAXATION IN KANSA8. 23 

owner on the part of the assessor; or it may be because of a direct 
bribe. 

The variation between the real value and the assessed value of 
property is more marked each year. In 1890 the fédéral census gave 
the estimated real value of ail property in Kansas as $1,800,000,000, 
while the assessed value of the property in the same year was $348,- 
000,000, or about 19 per cent, of the true value. The assessment 
of property in 1898 would seem to indicate that the différence 
between the assessed value of property and its real value is even 
greater, the former being about 16 per cent, of the latter. There 
has been a steady décline in assessed values in respect to real values. 
In 1870 property was assessed at 50 per cent, of its real value; in 
1880, 21 per cent.; in 1890, 19 per cent.; in 1898, 15 per cent. In 
1890 there was a wide discrepancy between the assessment of railroad 
property, real estate, and personal property. The estimated real value 
of railroad property was $462,000,000, while its assessed valuation was 
about 13 per cent, of this ; the estimated real value of personal prop- 
erty was $364,000,000 and its assessed valuation fixed at 13^ per cent., 
or $48,750,000 ; the true value of real estate for the same year was 
$910,000,000 and its assessed valuation about 26 per cent, of this, or 
$241,000,000. Since 1890 the assessment has fallen rapidly on real 
estate and considérable on personal property, while railroad assess- 
ments hâve kept up the best of ail. 

I must refer briefly to the taxation of corporations. The corpora- 
tion is a comparatively new object of taxation. In our attempts to 
tax their property in the varions forms we hâve shown little knowl- 
edge of their character. First, the states paid no attention to them 
and went on with the gênerai property tax; next, they concluded 
that they were persons and should be treated as other persons ; and 
finally they concluded that they were différent from other persons 
and should receive spécial treatment, and every state in the union 
began a différent treatment of the varions corporations. They taxed 
them on the value of the property, that is, the real estate plus the 
visible and the invisible personal property ; they taxed them on the 
oost of property; they taxed them on the capital stock at its par 
value; on capital stock at its market value; on capital stock plus 
bonded debt at its market value ; on capital stock plus total debt, 
both f unded and floating ; on capital stock according to dividends ; 
on business transacted; on net eamings; on gross eamings; on 
bonded debt ; on loans ; and finaUy on franchises ; and, in the case 
of railroads, on mileage. 

In ail of thèse varions changes of taxation, legislators hâve failed 
to notice one great principle, the incidence of taxation. It answers 
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the question, Upon whom does the tax ultimately fall? It. is generally 
considered that a tariff or an excise tax will fall upon the consumer, 
but this is not always true ; there are many cases in which it can be 
shifted. It is generally supposed that the income tax is a direct tax 
and will fall upon the one who has the benefit of the income; but in 
the United States, where we hâve little pure income, where it is mixed 
with profits and wages and property of various sorts, an income tax 
might be partially shifted. It would seem that cash in the bank 
oould not avoid taxation, yet it is strange that it gets ont of the bank 
before the Ist day of March and gets back again afterwards. The 
tax on mortgages was supposed to lay a burden on the capitalist who 
loaned the money, but when tried in Califomia the burden fell upon 
the borrower in an increased rate of interest. The tax on wages does 
not always come out of the wage-eamer ; if he has a low standard of 
life you cannot take anything more out of him without taking from 
the employer. 

A short time ago we taxed the exj^ress companies and the telegraph 
companies ; but the other day I sent a message, and the man said, 
"One cent, if you please." I said, "Why ?" "For tax," he replied. 
"But," I said, "that is your tax." " Yes, but you will hâve to pay it." 
And so I had either to pay it or else not send the message. I could 
not aflPord to sue the telegraph corapany for a cent. I went into the 
express company's office and they said the same thing to me, "A 
cent." Thus the incidence of thèse taxes was not where it was laid. 

Now, in the taxation of corporations this principle of the incidence 
of taxation sliould be caref ully observed ; for not only is there danger 
of the tax being shifted, but there is danger of doing injustice to the 
corporations themselves by instituting double taxation. Indeed, I do 
not know that I ought to accuse anybody of irregularity in dodging 
taxes, so long as we allow such irregular Systems to prevail in their 
assessment. There are at least five ways in which double taxation 
arises with relation to corporations. If you tax property and debts, 
or income and interest or debts, there is danger of double taxation ; 
also in the taxation of property and income and property and stock ; 
and also from the conflicts of jurisdiction of diflFerent states in the 
taxation of corporations ; and also the holders of stocks or bonds. 
It is very difficult to get a tax on corporations which will really pre- 
vent the danger of double taxation and yet reach ail forms of prop- 
erty ; but, in the first place, we must consider corporations as différent 
from individuals and reach their property in a différent way. There 
are some things, however, which ought not be done in the taxation 
of corporations. Wherever the corporate stock or property is taxed 
the shareholder should be exempt ; or if cori)orate loans are taxed the 
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bondholder ought not to pay a tax ; and if corporations are taxed on 
their capital stock they should not be taxed again on property which 
this capital stock represents. If real estate is to be taxed, it should 
be done looally and not generally. 

The tax on eamings or on capital and loans is a fair way of reach- 
ing the property, although it should be on gross eamings and not on 
net eamings ; otherwise there will be no net eamings. When, in the 
taxation of corporations, real capital or loans are taxed it should make 
no différence where the shareholder or bondholder résides, and like- 
wise no discrimination should be made between foreign corporations 
and domestic corporations. The state, in the taxation of corporations, 
as in the taxation of land, should be limited to the boundaries of the 
state ; and if the shareholder or bondholder réside in différent states 
from the corporation, there should be some Interstate agreement for 
the régulation of the share of taxes. Wherever corporations hâve a 
spécial monopolistic privilège granted to them by the people there 
should be a franchise tax, regulated on the importance of the enter- 
prise as a whole, or on its annual eaming capacity. If the taxation 
of corporations should be met by an assessment on income, except in 
case of spécial public franchises, it would doubtless be as safe and 
équitable a method as could be established. But there arises a dif- 
ficulty in reaching that income; for, if taxed on net eamings, the 
^oss eamings may be so distributed in improvement as to leave little ; 
and if gross eamings be taxed, there is an opportunity for holding too 
large an amount of unproductive property for spéculative purposes 
which receives no tax at ail. 

THB NEW ZEALAND LAND-AND-INCOMB TAX. 

Perhaps the most unique taxation is that of New Zealand, where, so 
far as it has been tried, it seems to raeet fairly weil the difficulties un- 
<ier which we are now laboring. In the year 1891 the govemment of 
New Zealand abolished the gênerai property tax and instituted there- 
for a land-and-income tax, which, though separate in form, work har- 
moniously together. The land tax is levied on the unimproved value 
of the land. The ownerof the land is required to make retums of ail 
mortgages held on his property by others and ail similar mortgages 
held by him on other lands. He is allowed to deduct the amount of 
ail registered mortgages from the valuation of the land; the mort- 
gagees are called upon to pay the tax upon the sum total of their 
mortgages. The owner is allowed £500 exemption if the value of the 
land, after deducting mortgages due by him, does not exceed £1500, 
but the amount of exemption diminishes gradually, and finally disap- 
pears when the assessed unimproved valuation, after déductions, 
amounts to £2500. Thèse exemptions greatly reduce the number of 
3— K.U.Qr. B-viii-1 
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land-tax payera relative to the number of landowners, the former be- 
ing about 13,000 while the latter number 90,000. 

In addition to this ordinary land tax, there is another graduated 
land tax on ail assessed valuations of £5000 and over. Mortgages are 
not ohargeable with the graduated tax nor can they be deducted, this 
privilège being given to the ordinary tax. This graduated tax, begin- 
ning with one-eighth of a penny in the i)ound sterling on land values 
of X5000, gradually advances through sixteen grades to £210,000 valua- 
tion and above, where the tax is fixed at a maximum limit of "two 
pence in the pound." The ordinary land tax at présent is "one penny 
in the pound sterling." The graduated tax is in every instance in 
addition to the uniform land tax. Another form of the land tax ap- 
pears in the taxation of absentée landowners twenty per cent, addi- 
tional graduated tax if they hâve been out of the state three years 
prior to the passage of the annual tax act. 

Formerly triennial assessments were made, but this law has been 
abolished, ail valuations being calculated upon the last assessment, 
except that on demand an owner may call for the assessment of his 
property not later than the 81st day of March in each year, and the 
land commissioner may make an assessment of land at any time he 
may choose. Ail assessments are subject to the right of objection and 
review. If the owner is dissatisfied with the assessment value placed 
upon his land, he may call upon the assessor to reduce the valuation 
to the figure given in the owner's retum or compel the commissioner 
to purchase the land at the valuation by the assessor. On the other 
hand, if the commissioner is of the opinion that land has been under- 
valued, he may call upon the owner to agrée to a higher valuation. 
Should the owner refuse to do so, then the commissioner may, with 
the approval of the government, purchase the land at an advance of 
ten per cent, over the owner's valuation. Thèse methods of assess- 
ment are somewhat novel, and one cannot help conjecture as to the 
results of such a flexible System. The fall in the price of produce in 
1893 and 1894 caused many objections to the valuation, and this 
caused much attention to be given to the readjustment of the assess- 
ment, but probably this did not cost as much as a regular assessment 
of land. 

In connection with the land tax is the income tax raised on ail in- 
comes excepting those upon land. There is a statutory exemption of 
£300, together with life-insurance premiums up to £50. Ail incomes 
between £300 and £1000 pay a tax of six pence in the pound, or two 
and one-half per cent. ; ail incomes over £1000 pay a tax of one shil- 
ling in the pound, or five per cent. Thus, an income of £2500 would 
pay a tax of two and one-half per cent, on £1000, five per cent, on 
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£1200, and the remaining X300 would be exempt from taxation. 
Corporations and individuals are taxed, the former on their net profits, 
and the latter on income from business, wages, or salary. 

Suoh, in brief, is the présent tax System in New Zealand, and we 
bave only to add a partial and decayed excise and impost tax to com- 
plète the System. The last report at command was in 1895, which 
showed a gênerai satisfaction over the new System. Most persons ap- 
pear to think that the taxes are raised more easily and more justly 
than under the old property tax. The amount of the tax raised bas 
increased a little, which would seem to be favorable to the System. 
If an income tax is to be used at ail, it would seem more sensible to 
use it in connection with the land tax than in any other way. The 
advocates of the single tax hâve hailed this tax reform in New Zealand 
as a triumph of their principles. The only way in which it approaches 
a vérification of their doctrine is in the tax on land values ; that is, 
a tax on the land estimated upon the capitalization of its net retum. 
Aside from this it is difficult to see wherein lies their cause for re- 
joicing. It is deraonstrated in New Zealand, at least, that a land tax 
of this nature, supplemented by an income tax, is suflScient to raise 
the revenue needed, and that it can be determined in a tolerably easy 

and just manner. 

♦ ♦ ♦ ♦ ♦ 

A rational System of taxation and revenue would require a reform 
in many directions. It would imply, first, a better use of public 
funds, which would greatly reduce the estimated needs of a commu- 
nity or else realize to the public a larger retum of public good for 
the money expended. The beginning of this and other économie re- 
forms is in economy of consumption, which does not necessarily mean 
smaller consumption. The method of estimating the public needs 
before levying the tax makes taxation to hinge primarily upon the 
settlement of what are public needs. The wants of a community like 
the wants of an individual are never satisfied. Increasing and en- 
larged desires are the characteristics of modem civil progress. Is 
there no way to détermine how much tax shall be raised ? There is 
no limit to what a state may do for the people, provided it be for the 
gênerai well-being of the community. There is no way of determin- 
ing this well-being except by estimating in a crude way whether there 
is an économie return for the money expended. The state coopérâtes 
with the individual in production. The government is agent for the 
people in the expenditure of their funds. Is the principal retumed 
to them with a moderate interest in increased means of protection, 
production, and an adéquate well-being and happiness ? Thèse are 
questions that every iegislator should ask himself before he introduces 
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a bill for the expenditare of money. How many of the thousands of 
billfi introduced every year will stand that test ? A great many bills 
hâve good in them but would not retum to the people a service équiv- 
alent to one-half the expenditure. 

If the présent System of taxation is to go on, there must be a ref orm 
in methods of assessment. In order that there may be a standard, 
property should be estimated at its full market value. Oreat care 
should be taken to find ont what this market value is. In the case of 
real estate, assessments should not occur as of ten as heretofore. Once 
in every five years would be often enough. At such times a great deal 
of labor and care should be taken to assess the property weU. There 
should be none of the hustling around the oountry, according to the 
raethod of modem assessors, to get the property ail assessed in a cer- 
tain time. Whether we should go so far as the New Zealand System 
and hâve a commissioner to change the assessment is a question. I 
f ear we should grow into dangerous abuses of privilèges in a country 
where our assessors hâve not the best réputation for walking in a 
straight Une. 

Again, the township System of assessment should be abolished. 
No unit should be recognized smaller than the county, and the assess- 
ments when once made should be published immediately in some 
oounty newspaper, so that every one could know what his assessment 
is and everything would be donc openly. This publication should be 
done before the meeting of the board of equalization, and then the 
changes of the board of equalization should be published in a similar 
manner. In order to stop the rivalry between counties there should 
be an entire séparation of state and county taxation. For instance, 
in Kansas there is a board of railroad assessors who might be made a 
board of state assessors to assess gênerai property for a state fund. 
There is sufficient railroad property to supply ail needs in this way. 
What is needed over and above the support of the state could be 
apportioned to the diflferent counties in proportion to population. 
This would be a method also of equalization of state govemment. 

The township method of assessing school taxes is especially vicions, 
inasmuch as the condition of the school in a district dépends not so 
much on the population of school children as upon the assessed val- 
nation of property. In Califomia they hâve a System of distribution 
of state funds which has worked admirably in building up country 
schools. Each school district reçoives $500 from state apportion- 
ment, and af ter that a pro rata of the remaining funds in proportion 
to the number of pupils of school âge in the district. 

There should be a state board of assessors that could be a board of 
equalization for equalizing the assessments of différent counties, with 
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the power to call together the assessors of the ooanties when desired, 
and power to visit each county and inquire into tbe methods of t€Lxa- 
tion, market value of property, and asBessed valuation, in order to as- 
certain whether just and équitable afiaesBinent is being oarried on. 
By some such aystem tbere might be a great improvement in tbe 
présent irregular metbods. 

If states oould be induced to adopt the same metbod and tbus es- 
tablish uniformity great gain would also be made in tbis way, but 
tbis could only be done by interstate convention for tbe présentation 
of plans for tbe states to adopt. But I advocate tbe simplification of 
our metbods. Pundamentally I believe in tbe abolition of tbe Per- 
sonal- property tax, as it is too bad to admit of any reform. In order 
tbat injustice may not be done, great care will need be exercised to 
reacb certain kinds of property, mostly oorporate, in some otber way; 
otberwise too beavy a burden will fall upon real estate. I also advo- 
cate to go even a step fartber and abolisb tbe tax on ail improvements. 
Tbis must be done by degrees, beginning first witb farm property, 
town résidence property, and finally business property. Tbe reason 
for advocating tbis is tbat it will stimulate industry of ail kinds and 
call into use vacant land. Tbis will enbance its value and tbus make 
up for tbe loss in tbe increased ability of real estate to bear an extra 
burden. 

Tbeoretically, an income tax witb a real-estate tax, as in New Zea- 
land, would meet ail cases. Practically, tbe gênerai income t€ix can- 
not well be establisbed in tbe United States. For us it sbould be a 
state System and not a national System ; but if tbe income tax does 
not prevail some especial forms for reacbing corporate property would 
be necessary in order to supplément tbe loss on personal property and 
improvements. 

Tbe inberitance tax is a means of obtaining revenues wbicb seems 
to commend itself to tbe states in tbe union, as it is being adopted by 
one after anotber. Tbey began by taxing collatéral inberitances, and 
later direct inberitances. Tbe only great virtue of tbis tax is tbat 
it is easy to assess and coUect and seems to burt nobody. Tbat is 
tbe only justification it seems to bave. However, if it became gên- 
erai mucb care would be necessary in some cases. For instance, a 
case wbere fatber, motber and sons bad labored to develop a property, 
and tbe fatber dies, tbe property passing into tbe bands of tbe motber 
and sons. It would be an injustice to cbarge tbem an inberitance 
tax upon tbeir own property wbicb tbey bad belped to eam. Hence, 
like otber taxes, it bas its own difficulties. It would bave no need for 
existence bad we rational Systems of taxation outside of it. 

Tbe francbise tax must be advocated as a means of justice to tbe 
4-K.U.Qr. B-viii-1 



X 



30 KAN8A8 UNIVERSITY QUARTERLY. 

^ people. Certain il is if the property of the people is voted to a few 
for speoial parposes, to the exclusion of the many, the few sbould pay 
a Bpeoial tribute to the many for that privilège : so that the franchise 
tax sbould not be abandoned even in the case of the income tax. 
There should be a payment for the spécial privilège over and beyond 
the payment on the income of ordinary business. 
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Hâve the confidence of tbe oycling public. For weeks 
we hâve been running our immense factoriea S8 bours 
daily to meet the demanda for our new 1899 modela. 

The Longest Expérience, 
The Greatest Resources, 
The Largest Factories, 

The Best Devised Machinery, 
The Most Scientific Methods, 

A oomblnation of adTantagas wUeli 
prodnces tbe Standard Bicycles of ttae world. 

Columbia Chainless, Motels 59 and 60, . $75 

Columbia Cbain, Models 57 and 58, . .50 

Hartfords, Fattems 19and20, . . . * 35 

Vedettes, Fattems 21 and 22, . . . 25, 26 

ENTIRELT NEW MODELS. 

We are closing oui the limited Dumber remaining of 
1898 Columbias and Hartfords (leaders of last season) 
at greatly reduced priées. 

Juvénile Bicycles, ail sizes, $20 to $26. 



POPE MANUFAOTUEING 00., Hartford, Oonn. 

Catalofcae from any Colombia dealer, or by mail for odb 2-cent stamp. 
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Have You Read 
Thèse Books? 



They are devoted to the wonderful sights 
and scènes and spécial resortsof tonrists 
and bealthseekers in the Oreat West. 

Thonffh pablislied by a Rallway Com- 
pany, 

Tlie Santa Fe Boute, 

they are literary and artistic prod no- 
tions, desi^ed to croate among: travelers 
a better appréciation of the attractions 
of our own country. 

Bf ailed free to any address on receipt 
of postage, as indicated : 

'*Tbe Moki Snakb Dancb," 56 pp., 64 
illustrations. 3 cents. 

"Grand Canon of the Colorado Riv- 
er/' 23 pp., 15 illustrations. 2 cents. 

"Health Resorts of New Mexico," 
80 pp., 81 illustrations. 2 cents. 

" Health Resorts of Arizona," 72 pp., 
18 illustrations. 2 cents. 

"Las Vegas Hot Springs and Vicin- 
ITT," 48 pp., 39 illustrations. 2 cents. 

"To California and Back," 176 pp., 
176 illustrations. 5 cents. 



W. J. BLACZ, 

. p. A.,A. T.*S. F. RY.. 
TOPEKA, KAN. 



C. A. EXQOXHS, 

A. G. P. A., A. T.* S. F. ET., 
CHICAGO. 
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